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Abstract

According to the study, the major issue that effects on the field corn productivity
in the planting period is found that most of the farmers do not measure the soil quality.
In order to get the instant result, it'is needed to have an experiment in a laboratory which
takes at least 3-4 months to get the results. This is not-a good option due to the fact that
the soil quality. In the present days, there is an application of smart farm technology in

agriculture to reduce that mentioned issue.

This research aims to develops the real-time soil quality measuring and notifying
system. This study investigates of users’ problems and demands, analysis, and design of
the model system software that is connected with temperature, humidity, and Potential
of Hydrogen ion sensors, and the amount of nutrient in soil. The measurement results will
be transferred to the server and presented through a web site'in graphs and charts. The
system also notifies the farmers through LINE notification function within an appropriate
environment. The developed system is based on wireless sensor network (WSN), Internet
of Things (loT), and open coded software (FOSS4G), that supports the increasing tools in
the future. The result of the system performance is found in the good level. In addition,
farmers can also access the model measurement tool in a reasonable price. It can reduce

the cost of the model tool and adapt into other kinds of plants.
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2. s3zeannen (flowering stage) iuszazAsusnondifuIu aufessesiilnulnaiuniuiu
HN MapnaussesNaunasiiaINIduUseunad 5-15 Ju
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4 o y g 2 o X v ~ ¥
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UT387NA
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‘WLlﬁ: (reproductive, R)

srayns TR UTnN 198 19azIS NI B e (emergence, VE) uawidutiussey V1, V2, V3
UDY Vn Lﬁasﬁ’n‘[mﬂﬁiuﬁﬂ’mamﬂsﬁ (Us1ng) leaf collar) U 1,2,3,u88 n U auadu auds
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nstasgiulansaau

VE
V1
V2
V3
\a
V5
V6
Vn
VT

R1

R2

R3

Rd

R5
R6

R7
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N9LTYHulevIINITIaSY

i&

g

§auausiu 50% 7 Coleoplile Tuaiuau
Sruausiy 50% Tufl 1 maawysol

§ruausiu 50% ol 2 nnsauysel

vy 50% 7lufl 3 naanysal

Sruandu 50% 7lufl 4 naasysel

1w 50% Uil 5 naasiysal

Fuauu 50% 7lufl 6 Maasysel

1wy 509% LU n Mauysal

Sauaudy 50% FIUsIngRsgaTnevestonandy

Fruausiu 50% NUsIngalkanuntuurn (ssegaanly, silking)
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nasiueanlyy

o ¥ a < a 3 a’lj A o a I3 1
U 50% Tudaintuiiiodedn 1 Ndiulauveadn (ssezgnun
NNE35IM8N, physiological maturity) wanneganisiassdula Tdam
flaus 45 Tu viasiueenluy

6 v A 3 & al 1 A

IUIUAU 50% NNAANTDNITENULNEYT (‘izasegmmmum&n harvest

maturity)
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Tilugu 2 Iesunaunnlasliifiossuifuifeaneudinun nsdneoadninamdaaindnlnaeen
Iunuda 1 weu Wusuld Mﬁﬂﬁmamamammi’fﬁn‘lwmlﬂLLdLﬁmﬁmm%u%équq ylinginng
wanenAnuaLialiieismasuasslidnlnauiinduneus aiudelnernind lnelw
vouas Frardestunsidiansvosmamaansiinld uazannsatlastuanudunietiitane
Hnldsalnadidnuuds msdniindeeenly wullnfifnueuusananwm taenselinfifidesau
sy o luungssunludailnia udr3ahinddlumnliuilngdy anunsafuieadning
19 (@003 TEuas AL AN 18BN EASAERS, 2559)
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2.1.4 GeoServer

GeoServer Lusitneunuifisosfuinsg ISO/OGCHI WMS WFS wag WCS wonantu
fa59FunsivuANITLAAINanIY Style Layer Descriptor (SLD) kagn15AnNseen1sitniiadaya
Faeu1msg I Filter Encoding TARMANNS0HARNINNSHLINTINAIANLTOVRITENALIS
GeoTools GeoServer fawde Java vy GeoServer 3atflu Serverlet nsldsuwgy nsiden
TayaInias wiamesdulsun Shapefile 38 GeoTIFF n1sfeLleuru Geospatial Database
anunsavilaLuny 19U PostgreSQL/PostGIS Way Oracle Spatial

2.1.5 PostGIS

PostGISiJugawansinasiasudnsuszuug udeya dsduiusRDBMS PostereSQL nanafie
ayaaiuiegnisnuegiutussvudilussuupudeyavin lisannsalduselesian

v

degaliigu nsdaiuniiusednsaim MsdusuAuienInggIy SOL nsdrsesdaya n1s

Q

g 2

replicate syutfiadisasdeyanion qAumsiindszansamlumsiiifadeya nsusuuse
grudeyandan q funaneaulugiudeyaifieniu Uudu PostGlS iWunsimuIvLNINIgIuTES
OGC 714931 OpenGlS Simple Features Specification for SOL n38438n8031 OGC SF-SQL
#1295u PostGIS ay PostgreSQL gnauansasidugasoniuriiferfuieglddosnisinds
PostGIS anunsniildlnedis wientuidldausauimsdanmsssuugiuteyaldaznindeyn
2aNeLI3 pgAdminll

2.1.6 Arduino

a

Arduino 81431 (91-9-8-W w3e o1elu) [Wuvesalulasaeulnsiaesnsega AVR Nlin1s
WAILILUU Open Source AslimMalUnINeUaYananu Hardware Uag Software $3 UB3$A Arduino
gnesnwuuInlildnulainy Asludanunsdnsugisuiuine Melgldanudaunsadaudas
diniuiaudegeanisiivate nselusunsuselddndie audieveduesa Arduino lun1ssie
aunsaliaun1e Aegldauanunsadedsasdidnnsedindainaeuenudideusoiduniian 1/O

¢ Y] I = oA a Y s a . .
Y9aUBsn (AFI9E193UN 7) TaiieauazaInaIunsaidendaiuuasaEsy (Arduino Shield)
UszLAneg 9 (@Gﬁ@&hﬂgﬂﬁ 8114 Arduino XBee Shield, Arduino Music Shield, Arduino Relay
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Shield, Arduino GPRS Shield Wusuutdsuiuuasauuuasa Arduino waideulushnsunaun
faloag

PIN13 to LED +

s - E
5 39 T
3 &
O O)
TX

rxmm Arduino”

LED - to Ground

2 2.7 U93A Arduinosienu LED



20

Layout & Pin out Arduino Board (Model: Arduino UNO R3)

3.3m9%m ICSP - dhwdy USB interface

I
1woin USB | i it = % ...... -

10.MCU : Atmegal6U2

124SPI) MISO
114SPI) MOSI
104SPI) SS
3-nterrupt 1
2-Interrupt 0
0,1-Serial

‘/ awoin /O

| 539 ICSP : Atmega328

| 9.993 Power jack 7-12 V | 6.MCU : Atmega328

$ \
8.wo3m Power

AG12C) SDA
A5412C) SCL

AN 2.8 d@ulsEnauTeusda Arduino
1. USB Port: T¥dnsusieru Computer iiedulnanlusunsuda MCU wazanslulvituuesa
2. Reset Button: Lfuta Reset TinmilosfosnisliMcU Bunssinansilul
3. ICSP Port w84 Atmega 16U2 iumnasaiildlusunsy Visual Com port U Atmegal6U2

4. I/OPort:Digital /O fausrn DO &4 D13 uona1nil uad Pin 9z mmithfisuq dWisniude i
Pin0,11¥ww1 Tx,Rx Serial, Pin3,5,6,9,10 wag 11 10ua1 PWM

5. ICSP Port: Atmega328 Hunesafildlusunsy Bootloader
6. MCU: Atmega328 1fu McU #ilduuvesa Arduino
7. 1/OPort: nand1nazdu Digital 1/0 wé davdswdu Yeadudmnimeumnden daudun A0-A5

8. Power Port: lliagavasuasaiionainisarelwlvnuisasaieusn Usenauaeuililides +3.3
V, +5V,GND, Vin

9. Power Jack: Yulwann Adapter nefiussiungszning 7-12 v

10. MCU 283 Atmega16U2 «Ju MCU fivhmidiidiu USB to Serial Tne Atmega328 asfinsofiu
Computer {11 Atmegal6U2
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1619 9U89UasA Arduino UNO R3

mEmEmeon THE
(7o HEmoa}-aa) DEFINITIVE
RS ARDUINO

~— (A

g

s - vos HIEEHED INPE 8
{0 (o Hwa () =
o H_ocon -] [_]
o{ra}{ rowm2 1 . el ]
{781 - Pown 1+

2eRaR
¢1353¥

7
2
3
2
ATMEGASU2/ATMEGA16U2 ISP
| ZISOM |
ZOSIW :]

ATMEGA328

1
2
3
4
s
0
7
]
’
»
n
2
o

BRSESERRNY

PINOUT DIAGRAM

A\ AbsoLute max pen pin 46ma
reccomended

& Absolute max 200mA
for entire puckage

—— O
©n current drawn

Cut to disable the auto-reset 28 JOSECIE PCINT13
5 : /3 Ont.
~ Pgvca- 18 (A4 ) .chnm Cson) O %2 oy

RESET Button

This provides o Logle reference woltage
for shietds thet use (2, It €3 commected 10 the SV tus

AREF

\ Not Connected —————
e R3 only @ =
RESET {PCINT14} PCE—e

{"ocea |

-—PCINTZG XCK

1 INT1_ HpCInTio-NPRNI- oC28

H INTE HPCINT18,
TXD HPCINT7}—rd! rx _/A

E RXD  -{PCINT16)

M

pesH 13 | {PCINTS } { sk )
e — | ! { W!yu(ll Pin
(RESET } (peInT14} EWre— | [ pBaH_ 12 { PCINTA | MISO | [ Port pin
=

Pin Function
v Digital Pin
et 3 Analog Related Pin
[cc) Tt Pt Pin
Serial Pin
l57en 200 [ oo ] — ~ , N e
ver 2rev2 - 05032013 pe3 11 H oc2a PCINT3 MOST ® Source Total 158mt

AN 2.9 U199 9|U83UD3A Arduino UNO R3

2.1.7 Arduino IDE

Arduino IDE Aaluswnsudnnsuldideuldswnsy, Aaulng wazdwluanluswnsuasuasn
Arduino 30 UBTARIDU 9| NIAABAU 1t Generic ESP8266 modules, NodeMCU %39 WeMos
D1 wJumu

LUIARNNS I ULUSWATY Arduino IDE

- Weuluswnsumen1w C/C++ @usu Arduino
- eaulwdrsawlalusunsuniw C/C++ WduntwdnsululasaaulnsaansiazTudin
Wy Intel
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Hex File

- 9nlnan Intel Hex File asvululasnoulnsaiaeidsegunuasn Arduino Wiuany USB
URRLAR!

Programmer

Genuino

ARDUINO

AN OPEM PROJECT WRITTEN, DEBUGGED,

AND SURRORTED BY ARDUINO.CC AND oY

THE ARDUING COMMUNITY WORLDWIDE N5 A | (_:;L/
™

LEARM MORE ABOUT THE CONTRIBUTORS i

|
of [[LITECTEMTN on arduino.cc/credits 1)

Preparing hoards...

A7 2.10 TUsunsy Arduino IDE

awsuiivibiuese Arduino \ufilen fesensiaun J3Uuuumdsiugiu lidudeu

q
=

o v va v : 4 I a L) A @ o
WINEAINIURLSUAY U Arduino Community NQUAUNITINAUNAIUINILUILIS Open Hardware 111
Tgldaunsadivesaludesenldauldnatesiu sianlsiunaCross Platform anunsafaiu
Tsunsuuu OS Tafle
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2.1.8 gUwuumsiUgulusunsy

1. WeulUSLASUUUABNRILADS H1UN1alUSHNSY ArduinolDE f9@11u15aa1318lnantaain

Arduino.cc/en/main/software

€8 FiXioo 149 | Arduing 189
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Fixooce_148 Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+|

Serial Menitor Ctrl+Shift+ M

Serial Plotter Ctrl+Shift+L

Boards Manager...
WiFi101 / WiFiNINA Firmware Updater
A

ESPB266WiFil

Board: "WeMos D1 R1" ' ®  WeMosDIRI
/1 Speeily g Upload Speed: "921600" 3 ESPino (ESP-12 Modul
#define datd pload Speec: 1 incllE=ly i)
#define clod CPU Frequency: "80 MHz" b ThaiEasyElec's E5Pino
#define Buzj Flash Size: "4M (no SPIFFS)" b Wiflnfo
LiguidCrystd Debug port: "Disabled” 3 Arduino
SHT1x shtlx Debug Level: "None” 3 4D Systems gend loD Range
idefine WIF] badD Varignt "D ) r b " b Dinictiran Oal

M 2,11 1Fen3UURA Arduino 71Rain13 upload

2. ndnmdpulanlusunsuisgusesuad Ivgldauianiuvesa Arduino nlduazvuneiay

Com port

B sosnch_ mayTSe | Seduing LES - o =
Filn Edit Skstch Tosh Sl
Autz Format Cirke T

Archa Seatch

Fix Enceding & Reized

Mazaga Litrarim.. CirleZhifel -
Sanal Mosscr CirbeShifts M
Sarial Plztiar CirkeShifts L

WaFiid ¢ WaFiklkea, Famreare Updatar

Board: “Arduina/Sanuins Une® L
Part al
Gt B inds COkE
Progeammnc: “AVEISF midl z:::
B Bootiosder

Ll

A 2.12 Hennuneay Comport U89U3n
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3. nadu Verify Litonsiaaauainugnaeuas Compile lanlusunsy andunadyu Upload 1An
Tusunsuludevasa Arduino H1uneas USB Llesuluaniisuiosndn azuaniton1umnny
119879 “Done uploading” wazuasnazisuynaumudeulusunsulilaviud

i sonsdalzdy | fudsing 109 O b

Fie Edit Seetch Took Hep

© zhislote dr chiaoze ir chisBote-+3 {

Facsslacusariiozes = seoslemwrion * 1.5
|pauseBarrwnaniizoonl o

AW 2.13 AaY verify LiBATI9ABUAIINGNABY

i onsldadzdy | Auduina 185 ) b

Fie Edit Seerch Tooks Hep

cansstacwes tioren
IpaneBerteneniizeen| &

AN 2.14 Upload lAnluUswnsy
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2.1.9 JavaScript

JavaScript Ao nMwipeufiamesdnsunIseulusunsuuussuudumedida firn&slasy
AuTlenegnige Java JavaScript Wu awaeSuiieing (ABunfuin "aedud" (script) delunis
aauazimuiuled (93aufu HIMD wislmdulsdvessigiinsiedeulm ansansuaues
fdeildunntu deiiSman muludnvay ‘wWasuiega wdunulufiaze 14 (interpret)
wiosund Seuldnlaiseaifin(Object Oriented Programming) fifiiimunelunis senuuuuas
W lUsunsulusyuudumesilad msudideudieniw HTML aunsoviauduunannesule
Tevhaugaaiy amwn HTML uaznwilava lévansilslaateud (Client) uay msiladdines

(Server)

JavaScript Qﬂﬁ@um%’{uim natauaoufinfiiadud (Netscape Communications
Corporationllaeld@ein Live Script eonumiouiiu Netscape Navigator2.0 iiieldasaiumg
Inefnsisiuidsnnasuuu Live Wire siauninainudalasauiiodu usdndululasdadudusuuye
sruuredUswefiitelanansofnseldiufuniwmarnld wazliusuuse LiveSaript Tnshile ¥
2538 waselngan Javascript Javascript @ansnsasiild nsasaaiuma fgnLau s 9 1nung
wavdvanunsaldneuiuildlaegariuiiviu n1sldundndn vse n1snsendeninuluresy (Jusu
199910 JavaScript Baelvigiimiun annsaairaiumalansesiuamsonis uasdianuuaula
w1t Usgneuduliuatvida dlasausadrluldld dafuddldsummuienduegiegs nns
THaruegneninanang samsaldgniinunly Junimsgiulae ECMA n13via1uwes JavaScript
wdesfimautaniudds fedunoutaegninnislasusees (3ondndu client-side script)
fatfu Javascript Feanusavheuld lenzuuuswesfatuayy Fatlagtu usiesifeu
fanuafatuayu JavaScript uda egaalsfin Asfidessy TeRelavascript finswaunduneidu
Tmineenunde Magtufiogu 15) dudu drildavesneiduln TUSuuuusmiwesunissl

GG Ao1aazvinliia error 19

2.1.10 Jafuazdaidavas JavaScript

N3¥19uYee JavaScript LAnTuuuus e (Senindu client-side script) sratulaian

Aazldigsniesorls vsenlvu Adsmsanunsald Javascript Twiuinald Aeduniwansudau
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iy Perl, PHPYS8 ASP defiosutannuuazyhauiisiaiondsnies (Seni server-side script)
FetuFededldundinnes fatfuayunivivanivingu edslsif anndnumedndnniviali
JavaScript #itednfin Asldanunsasusazdstayasig q Audsiiesiaenss wu n1seulndann
FSulaed ilevanuansuuiumaniesudeyannguy et luifvuwdsies (usu Faly

Nudnyuell J9dinedvsardeniuiserverside script 88 (A311939 JavaScript 11911V
@5nkie5esnd Fueserdudsuiesiiatuayulaswnizsuiy uilidundeudn)

2.1.11 PHP

PHP «Tun1w1@m3UA ( Scripting Language ) Adans 9 aziivluguvesdaninu (Text)
a Il 2 £ a <V v I 1% a o 9 1 (Y]
91adguunInegn1alun1er HTML wseldaudaseils wilunisldeuaiainldanusiuiuaim
HTML glatiunasWigulusunsuiiiesiianiusmuniyl HTML Wueged ogralsAnusiaiunsald
TsunsulsgandungisdnnenuazaIntunisas1suld 1w Macromedia Dreamweaver %38
TUswNsUUsEN Editor LuEditPlus ©a2 TUSWNSUMANTAZY 0 LUNAT U A1da AN kU 67
wUs 28 WlaasiuieasnInlunIsaunn wasliaavuanussuaviilraeninluniswi by

PHP Al nwireufiames Server-Side Script Fsldlunsipviivleduazanunsausyanana
oonuluguiuy HTML Taefisngulassadeddenainmun mMwnd 71w was muwidisa
Wvnendnvesnie PHP delidniauiduledainsadsuiume fifanunauldlaagng
599157

JaRuaz oL

1. anulluanlans (Open Source)

2. Feusleineg

3. Uszanaralasandnaziusednsaam

4. Tgsuiu XML g

5. Wanuswiugiuteyalavateyin 1y MySQL
6. afranlesusudetoyaiuyldla

7. 1lassadranazhensalnuidng
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8. [dnulaiunnszuuufifnig

9. lanuldiunnivusiees

o

10. filanduniansivdeyadisnys

2.1.12 HTML

HTML 8a1197n Hyper Text Markup Language Aonmwipeuiamesildlunisuaninaves
lonasuY website M13afils13anAuIniumg gasauwaz A vunuInsgIulagesAng World
Wide WebConsortium (W3C) #aga1nnIsimuanieaii Software 999 Microsoft in19n111
HTML iusnanuviaiildideuluswnsuld wdefidundn HTML Application

HTML WJun1w1useian Markup dusunisnisadraiuma Tnegldnisn HTML a@1snsasi
Tael#lUsunsu Text Editor #19 9 WU Notepad, Editplus wievzerdelusunsuiiluadasiionse
451903 U ALY Microsoft FrontPage, Dream Weaver #481uneaanudzainlunisadiani
HTML @1unisisgnlitaunsenndaunisvinauvediondls HTML azlaglusunsy Web browser
W IE Microsoft InternetExplorer (IE), Mozilla Firefox, Safari, Opera, a2 Netscape Navigator
Dudu

TAs98319 HTML

1. dwiiudeanuilaziind, Ao Joya Topiu evieng o Mdesnisdnaueesnu iy
WA
! & o o ! & [ ] v v E=!
2. dwnidudds  dudarldlunsdnnisgusisuazsuluuresiisneyinisienans ax
38071 tag wagduldumds tag 1 azgnidguagluaioanung < > ynA1da W <br>,
<body>, <head> tHusiu il

<htm>

<head>
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<title>n151uuUn background</title>
</head>

<body bgcolor="color">

</body>

</html>

[y

TngwskazdILaINsesuNeANUBLNglAeadl

<html> way </htmb> 1 Ju tag ldifiefmuninendisdeluiliuenansiildniwn HTML
Ju Markup Language LLazazlﬂUiﬁﬂgiuIUiLLﬂiu Web Browser

<head> ey </head> 1Ju tag AldimundIuiIvesandls Head laladudiuves
enarsaely winglvideyaiediuenaisaduil

<title> uaz </title> Wun1sszydeanuiisesnshitiudiuiveionans Title 9z1du
drunilaved Head tnedaniuiegly Title avluusngegndiuuuanves Web Browser

<body> Wag </body> 1Wu tag Avenisdnwaae 9 veaena1satull dslu Body agil
Attributes 8119 9 lalA BGCOLOR (Munefisnidnnuadnunundsnedionans) , TEXT (Munedl
nsAmunavesnesluenans) Wudu

2.1.13 C/C++

& a s A o x> = . v o
A9 C++ WWunwreuiawesiveingussasdnily seanunsaleulusunsulivianuuesy
e taznsgunuuundnaly wagdilinsasiiosnulgmntazainlunisianisuazidnnasesu
1 o dye.l L7 o = 1 1
oA venanddudegninluldlunis@eulysunsuiuusing 9 unune wu lUsunsy
ADNNILADS SrUUHIF (Embedded) AULTSWias n1sWaUINL WaskaNNaLATUNABINS

Uizﬁw%m‘waéwqq

[ a = = a a
A C++ L"LJUﬂ’TU"IV]Qﬂ@E]ﬂLL‘U“UlIWI'L!ﬂWiLSUEJUIiJiLLﬂilIiS‘UU FIUUTLANTNINLAZAINY

ganguluniseenuuulusunsuas Cr+ iunmwindesaeulndneufiovinluldu dawise
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fnunldlunate uwasofu Faldfunisatuayulagesdnssing q AUszneuluse Free
Software Foundation (FSF's GCC) LLVM Microsoft Intel uag 1BM

AN 2.15 Agyanwaln1w C++

C+ tugnianualimduniwnfifunimsgiulag International Organization for
Standardization (150) @strasudrantiumeunslusuaiay 2014 e 1SO/IEC 14882:2014 il
Sinduludenes C++14 Taefinmw Crr dBufmunmnasigiunausnlul 1998 Ae 1S0/IEC
14882:1998 n w1 C++ griiarualas Bjame Stroustrup 7 Bell Labs #eusid 1979 Fslunouusn
\Judruvergvesnie C lasiendeanisnagimurnwiiiiivszansnmuaz Banguiniloudy

w1 C uazdallnaantalningaindidmsuimunlysunsy
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TAs985190191 C/C++

1A39a5199990190 C/C++ wusoandu 4 drumsil

#include <stdin.h> ————
main() —— @

S _,@].@

AN 2.16 1AS9E51901W0 C/c++

e A S e

1. dwhvedlusunsy
dauthvasTusunsudiisend Preprocessing Directive Idsgyitaventvinoslnansnsesh

msla 9 feunsudanalusunsalufiddds #include <stdio.h> lduenfuneylnassliien
woslilafisey
fia stdio.h irsanluntsudalusunsusae Tnen1simun preprocessing directives Havdos
Jususheiniosmng # e

Adaildszyliaasilnaesinenneslndidisanlunisuvalusunsuansnsadouls 2
JUKUU PiB

#include <talanmailild> aeulmassazynisduntanineslnafissyanlasnmeialy
dwiuifuiamesiidlaionte (Undnelasnne3de include)

#include “Totaatnaslnd” aoulnaesaginsdunienneslidiszyainlaianes

wenuiulig source code Tl waanlinufazluaumlasanasnlmnuiaanasindlasianie

2. duesilandundn
ilartuidmua UL e faddu main Tnennlusunsuagdosdiilsidu main() viamdndu
Handunantunisvhanulunisussaianalysunsuynase

o

Handunanveaniw@ Ao fandu main() Felusunsuntw@nnlusunsuazdesdilsiduilod
Tulusunsuaue aziulganneflandufa main wlal “ndn” fetiu N5 ReUlUITHATUAIITI
aflsnduilulila lneveuwavesilanduazgnivuaimieiasesmany { uag } nandfe N5y

YIATUILITUAUMLATOINNY { wALILFUFATLATEWMNTY } WAy main) a1u1saisulu
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JULUUYB4 int main Ald danumnemieudu fe wunennuin Heidu main aglifiensiuuud
(argument) Aolddnissuatla q Wundssanananigluileitu wagazdnisAuaindusenliain
HeAdusae

argument  fAg AISUANT I bUTNATY

parameter @e AMdlUglaAguA argument waz parameter floiludayaviin
Wy 1w windmualii-argument udayaviindisnusudan parameter Ndslufdoa iy
iAfIDNYINIY
$9819
#include <stdio.h>

void show (char a) - > argument SUMBNYS 'a' wnluiendu

printf("%c",a) ;
}

void main(void) Parameter @sfi78nwus ‘a" lugailandu show( )

show('a") ;

3. @usigazidunueadlusingy
Judrwresnsidoumdeing q deddneufinnesinu lunsideumdasdeou
aglupsemuielnnidn { waztpdesuietnnide } Tasunfdauresnisifoullsunsus

anansawUeantaidy 2 dumeiy fe

1) d1uY09n15UsEN1ARLUS AD @3uNtylunisniruadklsnazldanulunisideu
TUswNSY

2) @1UV0IAIEN 30 HIATUAN 9 Ao drunldlunisiuuadinlsnazldaulun15@su
TUswnsURLAHaAT WS ILa9LARUnT e AT N wilAaDY | LAUD
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4. @ruveInsiawastaluswnsy

AULATIETNVRIN B TITARINITIIUAALsEAUKArIULUSUN U IaglundlldinTemung
Unnda { lunsseysiumismsisusulusunsy wagldinTemuneUnniUn } lunmsssysdiunis
n5UlUsunTy

2.1.14 anw1SQL

SOL gp111990 structured query language Ao wdildlunin@euluswnsy Wednnis
fugrudeyalaeianiy Wuniwawnsigiuuussuugiudeyadeduiusuaziduszuuda (open
system) smnedaianusaldinds sql fugrudoyasinladls uag Mmdsnusriuiledsamsiiy
sruugutogauansiuazld nadnsmdeutu iliisaunsadenligiutoua vialafldlae
lifndafugudeyalagiudoyands uenaniudr sQu Sududelusunsugiudeya ddlusunsu
sQL Wulusunsugudesaiiilassairsvesmundidiladng Lidudou Susgansamnnsyhaugs
anunsahauidueuldlaeldmdafiodsinids Wsunsu sQL Famnenazldfussuugudeya
Feduiug uasduniwmis Sauvsnmsvhendlfidu 4 Ussam fai

1. Select query Iﬁfjjﬁmﬁjuaﬁagaﬁéfmmi
2. Update query ldfdwsuunlutoya

3. Insert query 19dmiunsiiindoya

4. Delete query ¥ wSuautoyasanty

tagtuflweiuassruuianisgiudeya (DBMS ) Rafuayunisldmds SQL WU Oracle
, DB2, MS-SQL, MS-Access

wanNn1w) SQL il ¥ uTINAuluIUNTHAN N9 14U N8I ¢/C++, VisualBasic

hay Java
Useloviuaenien SQL
1. afegudeyanay M99

2. afuayun1sInnsgIutea FeUsenaume NSkl n1sUTuUTe wagnisauteya
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3. aduayumsienldvie Aunndeya

UsLNNVBIAIE9IN1¥1 SQL

1. Mwileudeya(Data Definition Language : DDL) stlurndsiildlunisasisgiudoya fviue
lassasiadeuadnd Attribute 1n

g
S o o

yinvestoya SIUNITUREULUAIANTI wagN15a3NAYl A9 : CREATE,DROP,ALTER

2. Mw19AN15U8ya (Data Manipulation Language :DML) Wusdaildlunissenld iy au
LLagL‘U’ZﬁJEJ‘IJLLUaQ“?J’E]HaIumiN A& : SELECT,INSERT,UPDATE,DELETE

a

3. mwamuandaya (Data Control Language : DCL) tlumdsildlunsnmvundvsniseyqyif

o

39 enian Msihdegiudeya elesiunulasndevegiudeya AN : GRANT,REVOKE

2.1.15 n7w¥1JSON (JavaScript Object Notation)

sUnuuvesiayailddmivuaniudsudeyafifivuindn Ssauamnsavianuilaldde
Lazanunsngnasazsulasaiedleing fugndvuanieliniw JavaScriptUavaScript
Programming Language, Standard ECMA-262 3rd Edition — December 1999.) JSSON Lﬂug‘ULLUU
Yoyasdnwsiianududaszesvanysal udazivdnnisnisdouiduasfuindeulsuns
aweng 9 16 lidnaslu anw € C, C#, Java, Javascript, Perl, Python wagdu 9 GRIGHGI

wianiviTli JSON Wuntwuanidsudouanifauysalwuy

Tun15v9IuRaIee819AU JavaScript 1519gWU JSON LIULALIU99A18 8nFIeg19n1T
ViU script vaeqsianiinisisendegaiuu AIAX Adnagdsdanaiunsundualugiuuy
JSON agiiilas 9 934 quad infuunldsialalderniasasu nnisudilaisesves Object $u v8
95U"81509U83 Object NowANI1 13131 programmer asieluai wnlisdn Object wdazf A
weng Object lun1s Program fioerls minesnidnladnes Wisinde array te1liasu (i

o 2V a ] U 5 U a al
array 81 91 asdoslunumunisilsulusinsuvuseagziensu) Tu array mudnd 1 array 151983

Ievane index @49 index AAuA1YaILaNold degraiu Tu PHP
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JSON w38 Java Script Object Notation 1u33nns#ivilvi Javascript LLaﬂLﬂﬁﬂu%’agaﬁ’U
Server l#ipgadigmensu sULULYes JSON thy o19vilinans vihusiusulibnnitiosdeasy
u unnseilald [ uveedald ¢ Sufiveuaeyls Saumnsegsls dragliesuiesuuuuidy
Ustloafifio JSON gnadstuainyadayaves literal object notation Tu javascript JSON a4 [
Wy array wazld {§ unu hash (W58 associate array ) WiavauFnAusie comma () wazuias

YaaunTnAumnY colon ()

2.1.16 Line Notify

h = a N Yo v Y A < ca 1 PN v
LINE Notify Aausnisinaaunsalasudeniiuuwdusiounniiuieesianie 4 nnaeaulala
113 LINE Tnenduasadunsiouneiuniaiuosiauas auazlafunisudaiouaintyd
N9N15%849 “LINE Notify” @alviusmsiae LINE Hule amamisalieussduusnisivainviaiy
Y] o oA ' va v = a [ ~ A 1 [ .
Larfa1unsasunsudRauNNqulABneIe FIUIN1IUANTY Natusaeusalaln GitHub,
IFTTT %50 Mackerel \Jusiu

2.1.17 Ubuntu

< & a [y

A a wa . a o =0 a 6 . a wa 1
ABILUUULUANTT Linux ¥HANUEY aung (Linux) nidusguuduanisivuaeany Dos ,

¢

Window %38 Unix lnedynduudaindussuuufifinisyindussiannis nsndyndiduiingns

[

uiuInYuell 1eIINANNAINIIALeIRTE VLU TN ThazlUskasuUsEgnATNYInuUY

v A

szuvdynd tnetanizegadelusunsulunsznases GNU (GNU’s Not UNIX) wazdsiidAyfignn

<

AoszuvdyndiluszuuduRnisuseLnnnsuas (Free Ware) waztufiioueiunyindu server
Weviilu webserver w5 LAMP
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Lame)

Linux  Apache P3P Perl, Python

AN 2.17 LAMP

dund deiludrudidyvesweninasidsuiiesfisonin LAMP gau191n Linux, Apache,
MySQL, Perl/PHP/Python Faiduiidauldiduiui@sviies wagnuningaszuunis daeg1s

aaa a

FDNALISTINAUIENSUTTUUTAD TiRedn wanfkIsdnsuInnLae

6 o

= a o o vy a o | a )
iWiesnsimfisuaznsUSuunslavatnvate dyndgmhunldluszuuileih Wweiessy

Y
& @

doyeyradlnsdiend Insdnvitiono waraunsalnnwisie o Sundiduaudsndrdgyves Judeuloloa
F Ul AN 91WIUNIN warliunUIULNIETD wazU1auloLad ULLATDIADUNILG BTNANA

a v = ad <8 va el w & a ¢ ¢ ¢ | | A Ya
wsesturiniflentltayndndnudatluiiay l1si0aduazismesnalssu 1uves Linksys 143

UNDUALTAANILAINNTALTINIAATOUE VDY

2.2 anuiinganugiudeya

2.1 suugudieya(Database System) fie szvuRTIUTIITRYa o MiAvadeafudly
shefustsisyuuianuduiusszwinddeyasis q Adaau lussuugrudeyaszdsznaudne
wiludeyananeuiluiideyn netesduiusiudilisetuegradussuuiagilialonaleld
annsaldauuazguainuitieatudoyandnil 1dogrefiuszanian Tnofigonduasi
Wivuiatloudonanssening
fléuazlusunsusing o MAetestunsldgiudoya Sondn szuudanisgiudeya wie DBMS
(data base management system)intivaeligldiinfstoyaldinsaznnuariiuszansam
nadhiadeyavesilioradunisairegiudeya msudlogrudeya uionisiadauiiiolily
foyaun lnogltlidndusosiufifnrfuneaziBeanslulassaiiwesgiudoua dwdszney



36

wilutoya (File) szilvy (Record) Uay lwateya (Field) uazgninnismessuuideniu lusunsy
penfinnesaziiilufsdeyaiideanisld od1asansa FeenauTougrudeyataioudy
electronic filing system

n1siindadeyalugrudeyaiedndudesdszuunsdanisgiudeyauidiesenin
database management system (DBMS) Fsagaaglvigléarusadanisiutoya niuaaiu
foinsle Tumhesnulngqoaligiudeyauinnii 1 grudeyaidu g1uteyaynaing gaudeya
andn grudeyaduen Wi

1.2 szuunlansaumAnIuASatIeBumBSIIn %30 Internet GIS/MIS

2 & a LAY Y o a

Wumsuszyndldszuvdumesidaiussuvanuiedamsdeyagiaisauna GIS wag
deganinaniinelaeiiarnUaymieing 9 Wiveliinuseansainveannsianistoyauaz 1
fviudensiudguwdang q Falddimeiaunisldnusiuiuvesssyugiasauna GIS uag
szuudnmsteya MIS

1. sguuasauvANIgiamans (Graphic Information System ¥5e GIS)

srUUQianTaunA w38 GIS Asnisuliauadeyavesaniunla q ludnuusvasunud
dieliinedennudilavesdld Fedtoyaninavedidnwueidunisusznauiuresdudoya
waneq seau Tudeyaiiinilszneviuiusgivgaussasavedldilundnigu n1sdum
FazBunveEaufisng 4 mnseienudomevesanizwinden Wusu lumeglienans

| v & v a & A . & v N YY  a o Y

zuUtUsziandeyailudoyaidaiiu (Spatial data) Aeteyaildansdednuuzlasiasiamis

Qiimans uavdeyanmanuaee1s queiiui (Non-Spatial data) 1y Jeyausunaaisiivluin
anmzindaululagiu (Judu
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MW 2.18 Uszinnvastudayaniagiiaans

(http://www.thaiwater.net/web/index.php/knowledge/130-knowledse/298-igis.html)

2. STUUATAUWNALNDNI99ANTS (Management Information System %38 MIS)

szuvasaumAion1sinn1s vie MIS Ae n1sdmhansaumeandenisdavindeyad
HUNMSUTZIANAN1SAWINNIGERALT Ineazdnauetoyaluguuuunng 9 Wi s18a1uduu
Uszrnsluiiudl, Usinamsluutasiiug a9 faaussasdiiieatuayunsvhau n1sdanis
wazmssmaulalunisuidamsing o deyadildazdesiualiy gndeausiuduarsings aunsn
iluldiiiausgneunisdnaula nasussiiuaniunasalsng 4 leetnadussdnsaam lngaya
yafIL MIS azgnitantlumuassngadluuiaznu 1wy deyantsaiiisvesiuiifiaula
Tulassnismsdansnineinsih vie iofivgndnn ul Tuudarduesussmelussuuiaietie
ANTAUNANINITNYAT DU
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2. szuugudeyaldaNud (Spatial Database System)

[ v o [ '
Iy I

sruvagsjutudeyailinedafuiuf Jedeyamarlanunsauusdnyurvestoyalaiium

v

\u 3 Snwauy sl
1) 9a (Point) Wudnuaedilduanisiunive iuntueg 1wy Adsdamin vyt Jusu
2)  du (Line) Wuanwaznlduansan vuslounsvasitiuiilasnilUazuansdunguuaudu

(Polyline) 11 M9 yeauu (unuy

[ ] (%
=] a o

nl' I [ d' v d’f d' & 1 [ =1 d'
3)  Unangmasy (Polygon) Wudnwaeiilduansnunvisevauios 1oy Nundsmin wud
Nzlaau sy

g

Tassas1ediaya (Data Model) Wisinunindmiuaglugtudayauwualdily 2 Uszuan

1) Raster aildnunizifumsdmdsnsieiionit Grid Cell Bosornduuuinnu X uny
Y dnvugnisdnfiudeyaiuiisaelnssainsuuy Raster § asunuamasdoyaniniiuioseas
Tugnn ey sluusas Grid Cell azfuanldifios 1 Ayiniy

2)  Vector fiayauuu Vector dazuanudiu 19 1y sunaneivdewvidonud doyadl dafivas
oglugufidadiwmis (X V) ddiuvaiengmneiega (POINT), 2 funismdounndiu

Y
= ;%

nuenaLdy (LINE), 3 GTﬂLmiiq%ulﬂwmaﬁaﬁuﬁ (POLYGON)
W

= o
||

<+
+ .

+

5| o

A 2.19 lassainedeya
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2.3 udeMne1989

naswa 1354 (2560) I¥iavhauideidamsmusuuuusalutivesszuuduhdmiy
lstuduends Aldundmdsnulsmfsadlunuideildiausssuunmsmuaudlusfivesiini
dnsulsifudiznds Tnsssuumuaudnaasinsnismuausanmsivaveniimeluvelas
prfnsmuAuANaSITeUName SR hmiuraves it dremmunuuuuited Sddasiily
m3smuAusITIMIivatesthazerdunmsUuId Gansaauaudasnisivade isfnadng
Tndselwihfiuniiusnudidu Sndislunsdifindrduinenudems envdsmalidngnig
Inadamanifuauiiuaie Ssavdamalvinseduinfiugsdu wazsihliioidaaudemeld
uenanilunAfeldihmaluladmedussuueaduasonfindunlf uumdmdanudmiussuy
muandaluifvestidmivlsdudends fuuiaildssuumuausaluifsnanainsn
TWldluniuiininisinuasvessemalne Tasnuasedldinsiiauensoonuuudiatuh
STULERSLASEITING LozymsasTulndounawmefniisaimiaravestni sudeitnng
DONLUUMAMUANEMTUMSMUANANLIEITOULINDS INHANINAABUTIS NUTNTEUUAIUALT
thiausluwnAsvansnsnauaudnsnsivaliaadinuideinsidegieiuseanine uazidle
MnsAINAING I ulnidSeuisusEndae n3din1IAIUANAIE3167 AUTEUUNITATUAY
SaludRndnmnisinadudeadiu nuinsmuausasnisivamessuunsaugusnlusiadnggld

nasulnAdaenIn

Infined UwU wazane (2561) Ihiaueduiuuinsetneduwesliaedmiunisnuns
flanunsamuaunisieiiluslasinens ansotadiauduresiu auduuazgungives
anmuanden TwasedrglFansuusuuneendu 2 ngulaun nuaduiges (Sensor Nodes) waz
IMunsIusIuteya (Aggregator Nodes) Ladn1sldlusinaaa AODV (Ad Hoc On-Demand
Distance Vecton@adulusinnoadumidumsdoansiZaneilodssadoyauuunansdis (Mult-
Hops Routing Protocolasuulnuaiulwesielvianunsadstoyaiiinlaludivun s1usamdeya
Tuwnilnunsaurndeyaldlilusinaauaineedieoninu MQTT (Message Quete Telemetry
Transport) tUufINa19 (Broken) lun1sdsdoyasanainiasevieliasly desvuugiudeya
uenantululassudsslitauluunsuUssg nivuiulouneuauss deTuInveInsLAnINa
(Responsive Web Application) Liteviauarauiuuasgamgifialalusuuuuns i way
Haanmnsamuaunnelavasnisieilfuuusaluiivieds nlnessannlusuns
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£ 1

suUNUS ginuAana (2558) unauilinauegunsainlualguniigudaiveineli

Y

(Freezer Temperature Controller Using Arduino: FTC) Lﬁa‘vmLmuqﬂﬂiﬂimuquqm%ﬂ“mm
Tuasv (Thermostat) 1esanmsauaugavniifunuulansduda faAanaings nsiUdeudn
pUnsaiuarmsUTuusiselsianunsainly dwaliAntymgumadiniuluaududnduiiugs
AelfiAnaudene uiadeldlussesnamiauninmudsmesolansyi llslaiunsn
vhawlddndely indesmugumgll FTC MorgeluunsuAigamgianieuwesuuuiioalng
(Realtime)iiotianUsvananauasdrnulitiadiinisanelnfialineumsaises (Compresson)
viauldeg1eiiuszansaim nan1smaaesaTeszuu FTC annsadnwsedugumnfliliniud
fvuanazgamgiitandeauuinasgrudu 0.54 Wisudisuiugunsalmuaudildlnluady

an 1 v ad ~ <
qmwgﬂumﬂmummmmmi LLagﬁzmﬁ@JlIlIﬂ']LUUQLUUNW@iiWULUu 138

= = o £ veg o S v | Y O

S3y0s LeiuuAng (2555) WAN®INITMINuLarUsAvgAsaslionsiadauasduiin
QUM AKALAIUTUTUANSA VT UNUGUAAR SoNaNNTTULAEAIINUABANBLALA U TORARINE
vupaNnesieltluiuiise TaaunIne oAU LI NAIN TAULA AN UAUINST
Lwangay Tusianbiung WellSsuiisuiuaseseniiuszaninmlnafssiuainsisssine
lneUsznaumelaseainnisyinnunddy @l ssuudugesingumgiuazanududuivg
(SHT11) 52UUFIULIA1D34 (DS1307) SEUUKAAINAULNTUID LCD (Liquid Crystal Display16x2)
FEUULANINALAZUUTINUUNTI8ARETIABSHIUNTINDTNBUNTURUY RS232 (VisualBasic 2008)
WazSEUUUTEIIANANAaNY (P8IV5IRD2) NanIsnadaumukiuguazauiiensslunisiday
Wisuileuiun3eagu Testo 608-H1nvinludruvesgamginiheiluesmeadoalilosidud
ANMURANAIARABWINAY 2.9 LarludIuveIAINNTUFUN NS 118 % RH(Relative Humidity) &

§ < (4 a = I = I 1 a1 v o v Y

Wasidudaurananadewiniu 2.0 Begludieiligunnind mivdunulagyssualunig
WAIWATOIAULUUY WU 1,800 UMW Be31AIRend1IgnniiaTesniinaaudilnaifesiuises
o ¥ ! ) < V1 a o aw A @ ' -
Un1a1naeUsema Ussuia 80% fanu aziiuladnmainisdn nuddelluimuisesoniiie
HARTUGINAYEIaNNT09I8aNNTVINRNEaNN1TATLAELaNIERE 198l udINYB AR S

v a 4 = Y & 1
NRUINerEnshaznalulaglausgnaunn

unNa L313uNa (2561) laimuissuuniuruAInmlunsn-auaza g ives
a0 ssmluiidmiunisgninislalasluiindsi uenndinduneunsess s1auisosniuy
TnedonlduasnArduino lun1silisu Tsunsy d@quvesnisaruauainulunsn-aa agld
wUasR5I9InAILTUNIA-ANS (Analog Ph Meter Pro) lunisasiainarainuidunsa-ane ved

Nilsnevnsavaisey Wolwuiwesnsnanuitalsavaesinemsiandu nsa ssuuagdaln
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Sl UaaindliledussindaifiuArnnuduiisiray el lmdunars uazidenuin
asazargsmosEAnusng seuuardilitiad Unaindliledue ssnduiiudmuidunse
vha ieusualidunans dauvesnismuaueamaierlfivuesinenmgl (lednineaiues
DS18b20) luminsratadngamgiidlegamgiiiu 300sm seuvaeddlitiad naindlitutmiu
vuonyhauiloangamail wislimnsanduam desnisvesinlelasluindnanisidenuin
FZUUANLTONTIEBUAININUEDS InA1AM TN TR -A1T wazaungd Snvedeanansn auAu
nsvhauredledussdnduariiumionls fuyrslunisdiuisauazainuesiugnld
AIGERNE

Uoana dangnuuazany (2561) lawmuiszuunsiaiauazudasouaninauluaiu
3oy wavasiuiiduinwnsnsmedenifientiam dina11 Tngldnuntigmuazaudeanisves
#l497U ALAT#siua 9BNIUUTEUY WALNSEUY Fuuuuvisludiuyssgensinaidassgndiy
grunusluszsuy wasensauasiaudonsony wuwasanuduniadn autu gumgll way
Uinamasupn 1udu sufinisinssszuuiay devonwaluladgngudvane nanising
wut nisiadesruuduiuudnheulddnindinuan welsansadamsodandsnulisyuy
hauldetdaidesifiuateniinddeads inuasnsanisn Uumsidadiouanutuwazaay
Hunsaanedl imngaumugnsiowizldlagaswiuneundndu flsidunsi nuvesueunaindy
vusruUUURNNS wounsessviauldnsunndiu sevuaaniasesiu Sutugunsalidifsily
auanlanan1sUseLliy Ysednsameedszutuazauianelavesyldauvesueunfindule
AvULL 4.31/5.00 Seoglusziufiunn uenainfinunsnsnedessadnfvgunsainnatnfuuuuly
efgeuiuld lusurananunsn anfunuvesgUnsaifuLuy uazdsrepanluszuurudaaies
fufiwiaduls

33fnh Wouiu uazany (2561) IdseniuusyuuAIUANMMgTikarALTUdI Ty
TsaSoumzifiaselalasaeulnsaasslnefinisfnvidunideyaiiividesdenisimnizifia
naanaunisvenkuulasailsuSouiimunzaulasuisnimadausen 2 daufenisaasulu
dauvedTTUUMUANIAZNIIIAAR UNANANTBInaniTaluls IS e uNTinsmuaNgunTiuas
audulasifoudinussuiag nnnsiiameaouauiu3o0 AeunasUisuifisuussansnn
Tssdeumafinfidinsmunuenmgiuazanutuiiaiaiuiulsaiou nansvageuszuuaugy
nMsvhnunuitssuuansaiheuauteuluiioonuuulidslinandnduiinelawarludiunis
neaeunandnvawmeniianuiniediivnlsadeudiinsnuaugungiuasauduiviuind

! & Y A o & ay v & o o ] avy & aa
nnIlssseukuuluwasidlotneniiniilamndaivtinnuiniaildanisaiouniniseuny
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paumpiuazanuduiivwiiniadedousy 1,506 Alansunasdandoavunsg 0.17 Fadediey
fuiiafiivanissSeusuuitilunuihiwineds 1.206 Alanfuueeiidndosuunasgm 0.28
anantsmaseuiidunisBusuigangiuagauiuinadenisaigdulnvondiauazuanain
szuumuamaranansaldlulsadeulfuddiannsadszendlimuanlunszuaunsiudeiodie
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A willoalsas wazane (2558) unanuiidunisinaueisnisiunisannisly
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Gianluca Barbon.(2559).lulasroulnsataesitu Arduino fnsldiuegnsunswans
Inednaannadarilan arudeuldsuusmdnduainnisldnuiideuigves Arduino waziduees
warlaus3TuauiInilsgilevensANa N SOTUNUINVDIABULNTALARSIATT NATTUTINIY
wlaiiunsiuvelggiimnssurenswIsdmsy  “Bumesidavesds”  wrlunalensdinis
widgmvanineddaninensmsiuinigmninaenilulasaoulnsawesddn - nine1nsi

A o A & ! & s s ¢ sal o v o Iaaa A
wlaniing o Adudiunauiiugiuvesssuuaialiskartondwingudougmilouasliiisnine
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waztanegulunisvenedamnuaiunsaiugiuvetiulasaoulnsamesuas  eUssarunululasy
Foumaiu - gaauaulu® Buwmesilnveands” wisssudianuamnsalu o gnifiudanluwsas
wenndieduuagnsieasiy . 9iia agangluslanealusinneawuugaseyaiivuadimving
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nsrAeaznIstidanesfiunsinmuussindmsuiueudsseglng)  wasisUsediuuseansnin
Y83 ASIP lunane 35 adeUsunaumasidanmnn

Jirapond Muangprathub.(ZOl7).15Lﬁﬂ8ﬂ’1'§ﬁ@uﬂ’133uu3m§’1ﬁ‘UNaV]’Nﬂ’liLﬂwﬁli
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muulagldiduwesinualutiatimzugnaienisdanisteyaruansinuaz ivkeundindu
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nganfiomasyifilavesdinansunuias iunanannamsnens Sanddunuiuansionig
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Natalia Rogovska.(2015).n13u5uu33audnmlasldauduauuiigruiiotasan
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#ie TC, TN, ECEC vieansenmnsnageauiusniiuaududuves zn wag S fadals Mehlich Ii
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ANANG 50% Wae 90% miﬁw%’maﬁmﬁwLﬁmmamﬁmimzﬁuﬁqa%ﬂuﬁawm&J"Tjsuaammm%@
fosnanududauiu (2008 uay 2010) viedfeuds (2012) lufluansgnusenandnlud 2554
Fadulitanmglenetidosiue wansAnudliidudlussihTusnvesnsfinginisiian
dnndnalaeiluinaludwandonananvestnlnaiidinsey nislilulevilusniiguastaeidia
nandnluwlasiifinisfidnaisandie 0%Mg ha , 1, L@ﬁﬂii;ﬂ/gﬂ%?%l,ﬁuﬁ biochar Lie¥i1n1s
Anseiulsydmnibiochar lifluansynusdenananin usiilelad snaealikiuundnsinig
Uszgndld biochar 18.4 Mgha-1, Tifiwtuaehafifoddnynanan 0.49 Mg ha-1dwiun1siin
avsanfadugud uililddmsumsidnaisnndng 50% waz 90% misidaaisnnAnaiia
nandnluseAuigatulutavaisYvesruedenifiesanaududiuiu (2008 uax 2010) nie
Fouda (2012) lifinansznudenandalud 2554 Fadudidanmgiernaiidos uie ua
nsAnw R Widuilugasntdusntesmsfinumnisi fndannddlaeiludnaludandenande

vosinlnandiatey nsldlulernludnsgersteiniurandnluwlasninismdnasnne 0%
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\Ju Board fidvwawiiy
Arduino UNO #ifi%w ESP8266 7
anansodstayalalagaii wif
WEMOS D1 R1 | fiuasadlnnauds

WeNAu NodeMCU moiitan
dayayrad Wi-Fi anlilugi 1af
Al 2.8 Ghz Seilianuunse
Fousa Internet

Tassdd19909 LCD Waluas
Usgneuiudnoudunin 2 wiu
Usgnunuey laeiiuteeinemss
na19ld 6-10 lulasiums Raau
LCD 12c 16x2. | Tureukuliagiadounlgsit
Twuulaiiolduanssdnes
AssnatssenIestlniwuulea
Aunanmanasiituresansivihle

lutanaveanansiudanuly
Favnafinasdesunnsenuisendn
Alignment Layer wagnaninadil
Tfnerhiluazdunuy Magnetic

3.1.2 Wsunsumaunanes

1. Arduino IDE

2. Apache Cordova

3. PhpPgAdmin

4. Visual Studio

NUNELG 38n15Analusunsy Arduino IDE, Apache Cordova, Visual Studio @Lﬁmaulﬁﬁ

AMARNUIN N.
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3.1.3 Uaaenldlunisiwmsiei

a

1.9aunqdl

2.A7UTY
3. AU dunsaang
4.U3U0U517R 193

3.2 NMSNAIUITSUULTULYRS

3.2.1 N199NUUVLASNENNITNIINUVDIBUNTAIIULLDINTIVINAMNINYBAUAIMTUNS
v dy o/ [
wzUgnnalnataeedng

nseanwuuaUnsaliguwesnTvianunmAudmsumsinizugndilnadesdnd 1y

NN9ONLUVENTUNITNTIA InKAzAINISWI BB uAMA nvasRulun sIzUgnauanaselagly

walulagszasavieliang gldaunsafanunanisnsiainvetidasiwuigesiasTun1suiciou

10 TnsudiuvesgUnsalnsiainuseneulumelulasaeulniawesnviminsuaanisuwaseng
1Y ! A I b ! Y A ! d' a a1 a

7 @nsadeteyanienisvieliay wasaiunsadinisulsioulutiinun e siulianly

A o a v
WLNzaNsURrruataulule

3.2.2 M398NLULaUNTAINTIATR
nseenLuUieligUnsailiiwueesiTnuumaefnldlun1snsnainnun Mo sRuLay

AMUKAINTTNTIVIANIUIAITS TaganasauansgUluy Asgunt 3.1
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NPK Metre
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3.2.4 lulasmaulnsataas

nseenuuugUnsninsinldliyalilasreulnsaass wemos D1 duduvedaduiagy
Tneneluirnsdendessnitaueiniugunsaineuenld fausesivesnndoudelinin uwif
avnsaunlddmiudondsawumeildediufivme uaziuszaninmdmiunisussanana
é’igigwm%’a;gaﬁiﬁ%’wmLeziuL%@%LLazamwa%’Uda%’agamu esp8266 fiRANIUY
lulnsaeulnsaiand 9 espseeilunawiFiinasidiy vlkausodasedearsfuszuy
insovneiilesudstogarnulnslnnoa

dalilasnoulnsaiaes wemos D1 BuduMIIMNIzildnwuglunTinwilessuy
Fuiwesgnitaldautuderdunsiusunisyinuuesssuy suvagiinsdanisieuves
wosnPiSuavesiafumasusazaadilaviinisderses Wemidumesiinslanshauiufens
FinslihduesiSusunissumaiuumdumesaiinty q lnefintssmunmddiidudnuas
yosidsniiudoulviidiivuadt drdavluniseudivesiaiduesldewandeyasensn T
nMsvianaTfifunatiunfl udsdsadoyadnmenimiudelussgudoya widmins
uvesidugesliiniseumdeyaanmernielivinnisdeundulgnszuiuniseuaiing
snnds unsirimugesldsurvosdoyasenuuds wuiiAIgugiNINNi25 aen avdinis
uaiitousinu line notify :ntiuazdirndinggiudoya Tnenszuaumsiitunszuaunislunslsn
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3.2.5 N15M8I9ATHYULLDS

GND faana Ground 90 9 nilsluasaslwihildidugadedlunisiausaiulng

o

SDA @9 serial data a@easdayayad

[

SCL fie serial clock anedsdtuaudurasian
Vo Ao unasangli

L B GND H sbA

v BV SCL
SDA

Il GND

fritzing

AN 3.3 N157DATTUDS

3.2.6 YaAndataya

TURDULINTUNITIANITAUNITINUD LB U ABLUTWASY Arduino IDE Faduluswnsy
o U a d' ] o a.'/ ‘:l' o Y 4 Y o q.'/ Q{' a
Ausulsuniv € wWenmuamasssulunisyinulinueugasaiienisewlnanmasndsuly
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<Wire.h>

laus1399990LCD

<SHT1x.h>

laussuees SHT10

<ESP8266WiFiMulti.h>

lavusi5ve9uUasen wemos D1 duSuLdausawifi

<ESP8266HTTPClient.h>

laus13vetuesn wemos D1 dusuldensiohttp

<ESP8266WiFi.h>

lavs15909U859 wemnos D1 duSuLdausawifi

<LiquidCrystal PCF8574.h>

laus139esanlcD

<TridentTD LineNotify.h>

lausiinisudsisiou line notify

yiNsSNTAR B ALY 85V IN1581UAN

D FiXoeo_149 | Arduino 1.89

File Edit Sketch Tools Help

LiguidCrystal PCF3574.h>
= <TridentTD LineNotify.h>

ESPB266WiFiMalti WiFiMulti;

#define dataPin D14

#define clockPin D5

#d=fine Buzzer RO

LiquidCrystal PCF8574 lcd (0x27 ):
SHT1x shtlx(dataPin, clockPin):
# ne WIFI_SSID "pound"

ne WIFI_PASSWORD "12Z345673"

setup ()

Serial.begin(115200); Serial.println():
Serial.println(LINE.getVersion()):
Wire.beoini):

/f Specify data and clock connections and instantiate SHT1x object

1e LINE_TOKEN "dkGWoKPFY3ngSfWBakbeénHJweillWEVCWppZIPvniTwzv"

/f veviad 13 T iE TOREN WAmrondiLe

AN 3.4 YARFLYUS

‘alaniAnnnanuInluitelAnwuyes




dievihnsdeuldnasa vinisidaldniiensisdeuninugnsies

€9 Fiboor_149 | Arduino 1.8.9 B 0 *

File Edit Sketch Tools Help

Fixoon_148

<SHT1x.h>
<ESP8266WiFiMulti.h>

LiquidCrystal PCF8574.h>
= <T tTD_! tify.h>

WA A W M W W

ESP8266WiFiMulti WiFiMulti:
// Specify data and clock connections and instantiate SHT1x object

#de dataPin D14
#de clockPin D5
#de = Buzzer A0

LiquidCrystal PCF8574 lcd(0x27 ):
SHT1x shtlx(dataPin, clockPin);
# WIFI_SSID "pound”
WIFI_PASSWORD "1234567
LINE_TOKEN "dkGWoKPY3ngSfWBakbénHJweiLWEVCWppZIPvniTwzv"  // USTHad 13 ?d i TOKEN Masnanndwin

(115200) ; Serial
n(LINE.getVersi

AN 3.5 YaAdguLes

1ARTIgNABIAZKAAS Done compiling

Y

& Fiftooc_149 | Arduino 1.8.9 - o x
File Edit Sketch Tools Help

= <SHT1x.h>
<ESPB266WiFiMulti.h>

ESP8266WiFiMulti WiFiMulti;

// Specify data and clock connections and instantiate SHTLx object
dataPin DI

clockPin DS

= Buzzer A0
LiguidCrystal PCF2574 led(0x27 );
SHT1x shtlx(dataPin, clockPin):
4define WIFI_SSID "pound®
WIFI_PASSWORD "12345678
LINE_TOKEN "dkGWOKPY3ngSEWBakbé
setup ()

JweilWEVCWppZIPvniTwzw"  // ussviafl 13 d W TOKEN WA n2nauwm

mpatible), 40 (n

AN 3.6 YAFFLUDS
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RouYNISWaNsiauasA YiNTsiienuesaninsaiugUnsalnily laemdni Tools> Board:> WeMos

D1 R1

& FiXoo_149| Arduine 1.8.9

File Edit Sketch Tools Help

Auto Format

Archive Sketch

Fix Enceding & Reload

Manage Libraries...

Fixxooe_149

Serial Monitor

Serial Plotter
WIFi101 / WIFININA Firmware Updater

Board: "WeMos D1 R1"
Upload Speed: "921600"

CPU Frequency: "80 MHz"

Flash Size: “4M (no SPIFFS)"

Debug port: "Disabled”

Debug Levek: "None”

IwlP Variant: "v2 Lower Memory"

VTables: "Flash"

Exceptions: "Disabled”

Erase Flash: "Only Sketch"

SSL Support: “All SSL ciphers (most compatible)”
Port

Get Board Info

Pregrammer: "AVRISP mkll*

Burn Bootloader

Ctel-T

Ctrl+Shift+|
Ctrl+Shift+ M
Ctrl+Shift+L

. Disal

Boards Manager..
a
LOLIN(WEMOS) D1 mini Pro
LOLIN(WEMOS) D1 mini Lite

WeMos D1 R1

ESPino (ESP-12 Module)
TheiEasyElec's ESPino
Wiflnfo

Arduine

4D Systems gend loD Range
Digistump Oak

WiFiduine

Amperka Wi Slot

Seeed Wio Link

N TOEEN WasnanagnLk

ESPectro Core
ESP32 Arduin
ESP32 Dev Module
E5P32 Wrover Module v
ESP32 Pico Kit >
TurtaloT Node
TIGO LoRa32-OLED V1
TGO T
KinaBox CW02
SparkFun ESP32 Thing

N 3.7 YRS ugULes

Aauden Port 1nss Walsvinnsidensanuuasalan Tudiuuesport

Fidooo_148 | Arduino 1.89

File Edit Sketch Tools | Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WiFi101 / WiFiNINA Firmware Updater

Board: "WeMos D1 RI"
Upload Speed: *921600"
CPU Frequency: "80 MHz"
Flash Size: "4M (no SPIFFS)"
Debug port: *Disabled”
Debug Levek: "None"

IwiP Variant: "v2 Lower Memory"

VTables: "Flash”

LiguidCryste
SHT1x shtlx
Exceptions: "Disabled”

Erase Flash: "Only Sketch”

SSL Support: "All SSL ciphers {mest compatible)”
Port

Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

Welos D1 R

Ctrl+T

Ctrl+Shift+|
Ctrl+Shift+M
Ctrl+ShiftL

- ) x
~
object
L Twzv" ussviad 13 TH SWH TOREN WMasnaRInaUn
Serial ports
coms
v

AN 3.8 YARALYUDS



dievinisidenuesauazport @3auda1n1s Upload doyatdnguase

@ FiXooc_149 | Arduino 1.8.9

File Edit Sketch Tools Help

v.h>

ESPB266WiFiMulti WiFiMulti

Specify data and clock connsctions and instantiate SETlx object
dataPin D14

clockPin DS

Buzzer RO

#dls
LiguidCrystal PCFE574 lod(0x27 ):
SHT1x shtlx(dataPin, clockPin);:
#define WIFI_SSID "pound”
WIFI_PASSWORD "12345678"

1.begin (115200); S
n(LINE.g

begin ()

MHz, Flash,

LINE_TOKEN "dkGWOKPY3nq5IWBakbénHJweilWEVCHPRZIPvnlTwzv" USTHRA 13 T8 TN TOKEN WMANTIINZaLW

AN 3.9 YAFALUYDS

$I99IN15oNINanE SIS LANTIR L ilaRS19daUAT NI A Le

€ coms - o X
Send
http://102.168.2.43/nodemcu/esp8266mysgl/Fix.php?temp=32chumi=70
[HTTP] GET... failed, error: read Timsout
Temperature: 32.24C / Humidity: 70.34%
H
[~ Autoscrall 7] Show timestamp Both ML & CR - Clear output

AW 3.10 YAAFNYULLDS
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3.3 ﬂ'liElElﬂLL‘U‘ULLa:a%'Ng'm‘fl'a;‘J,a Realtime Database

3.31 msaamwugm%’ayja

v v 6

PostereSQL i3enlainluszuumsdanisgiudeyaideing-duius (object-relational) wuu
ORDBMS Tnsannsalisuuuuddivesnie sQL IfiReuiamua uenanidadussuugudeye
fituadiofignuos Opensource Tiansnsathluliauldlaelaifdldanele q lufdetiaznannis
nsoanuuulastEd ey sULUUToyaTIAiuL PeAdmin SufiseasiBendall

Date

Temperature Moisture pH Fertility

Current time stamp

numeric numeric numeric numeric

aw 3.11 wanalassasegiudenadiudnnulayalsues

31NN 3.1 uanslassasnagiudeyadiudniiugiudeya agdsznaulusae Date,
Temperature, Moisture, pHuazFertility@4iis19a2188073911574 3.1 1AFesdenltlunuidy

A13197 4 wdnesIeazden Value Idaiudoyaiguias

Foshuys AUNNNY sUsuUNIsInfiy
Date Jullagtian integer
Temperature BRIV integer
Moisture mm%u integer
pH Apnudunsnansuesiu integer
Fertility Usunassmenslusiu integer

PN
IINAITNN 4

a a o [ | 4 4 .
LanesIeazLden Value NinLiuALgulgaiaIngunsaluuy Realtime
fagudu dauls pH dndhadanuaiaudunsa-ae i YagduvessugesasiainaipH 3
sUsuunsimiudunuuiardunuau(ntegenidusiu
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3.3.2 nsafegrudaya

lurwddeillavinnisaiegiudeyarianun 2 szuumefne ludiuves Windows uay Tudiu
U9 Linux

Tudruves window agiaenldgensduas postgres wagludauass Linux ldganduls OSGeoLive
fvazdennsil

3.3.2.1 N3aT19gUdaYauusTUY Windows

W lUsuAsH phpPgAdmin

pgAdmin 4

< = 0O @ @ 127.00.1:50414/browser/ ¥ = 4 -’

[E)Admin Filev Objectv Toolsv Helpw
Browser Dashboard  Properties SQL  Statistics Dependencies Dependents
v Eiservers(2)

> &} PosigresaL 10
> EPPostaresaL 11 Please select an object in the tree view.

AW 3.12 MIATNFIUTBYAUUTEUY  Windows
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[y ¥

MN5a519915191aeldA1d9 Create table NNTUAS19ABAUTADINTS

pgAdmin 4

“ =2 0O @ @ 127.00.1:50414/by

[BAdmin Fiev Object~ Toolsv Help
Browser % ||@®|[ v Dashboard Properiies SQL  Statistics ¥ ink_test/p .. EBpublic.sensorin.. ¥ ink_test/postgres@PostgreSQL 11 * x

v iservers (2) ey
» () PostgresaL 10

alv|@/m o|[@] v|v Noimt v [+ []|[s][m[]| 3|m o] [2

« @FosigresaL 1 =Bl i test/postgres@PostgresaL 11
= Databases (3) Query Editor  Query History Seratch Pag x
v Sinkest CREATE TABLE sensorink
» Ecasts ;
» 4 catalogs

1
2
3 humid aumeric NOT HULL,
» (0 Event Triggers a temp numeric NOT NULL,
> &) Extensions 5 fertility numeric,
> = Foreign Data Wrappers 6 ph numeric,
» ©Languages 7 nrimer numeric
~ % Schemas (4) 8

B

~ @ public WITH (
> AL Collations 12 0IDS = FALSE
3 & Domains 11
> [} FTS Configurations 12 TABLESPACE pg_default;
> [} FTS Dictionaries i
5 AaFTS Parsers 14 ALTER TABLE public.sensorink
> FTS Templates 15 OWNER to postgres;
> [E Foreign Tables DataOuiput  Explain  Messages  Nolifications
> {&)Functions E—
> Materialized Views
> {()Procedures
> h3sequences
v [ Tables (5)

> 9 pointeloud_formats
> register

register!
> i sensorink |

£ spatial_ref_sys
2> {5 Trigger Functions
> DTypes v

AN 3.13 MI3asgIuleNaUNsEUY. Windows

s Execute Wavhn1sa3in1519d15995U510 A0 N

pgAdmin 4

& = 0O M @ 127.0.0.1:50414/brows

[E)Admin Filev Objectv Tooks~ Helpv
Browser % | 8 Y Dashboard Properties SQL Siatistics i ¥ ink_t e

~ Eservers (2) =N
> EPPosigresaL 10
~ P PostoresaL 11

Query Editor ~ Query History Scratch Pad x

CREATE TABLE sensor

> Blcasts
> ¥ Catalogs

1

2

3 humid numeric NOT NULL,
> ) Event Triggers. 4 temp numeric NOT NULL,
» Extensions 5 fertility numeric,
3 = Foreign Data Wrappers 6 ph numeric,
> & Languages 7 ntime" numeric
~ 49 Schemas (4) 3

£

~ & public WITH (
> Bl collations 18 OIDS = FALSE
> (g Domains 1
> (3FTS Configurstions 12 TABLESPACE pg_default;
> [RFTS Dictionaries =
> AaFTSParsers 14 ALTER TABLE public.sensorink
> FTS Templates 15 OWNER to postgres;
> (£ Foreign Tales DataOutput  Explain Messages  Nofifications
> {Functions —_—
> Materialized Views ALTER TABLE

> {()Procedures
> h3sequences
~ [# Tables (5)
> [ pointcloud_formats

Query returned suceessfully in 278 msec.

> Fregister
> [ register1
> £ sensorink |

> (1 spatialref_sys [ + Query retumed suceessfully in 278 msec.

> (% Trigger Functions

> [ Types -

AW 3.14 M3as1gIUTRNAUNSEUY Windows
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miwﬁléﬂﬁﬁfm%’uLﬁusﬂ’ayjammfauwaﬁf

pgAdmin 4

< =2 O @ @ 127.00.1:50414/browser,

[JAdmin Fiev Objectv Toolsv Helpv

Browser % [@|[v| Dasnboard Propetties SQL  Statistics

v i Servers (2) S emlv (@ aly an ooy r]vRm ] w5~ o= Blmle] =
> (§}PostgreSqL 10 =

~ [ PostgreSQL 11
~ = Databases (3) Query Editor  Query History

Dependents ¥ ink_test/p EBpublic sensorin.. ¥ ink_test/postgre. 8 public.sensor/ink_test/postares@Pt € > X

Scratch Pad x

DataOuiput  Explain  Messages Nofifications

bumid tem fertil time.
o e g | fertlty g ph s s
4 rumeric @ umeric @ numeric @ numeric @ | numeric

AN 3.15 MIATNFIUTRYAUUTEUU Windows

3.3.2.2 n3a¥1egudayavussuy Linux

a 4

a ¢ a vua 1 = [ fa ¢ A a ¢ Y w1
dund JWusyuudfuinisiuneniu aea lulasgenaiulaidvsogiing lngdunduudni

Y
¥

[d a wa a s = Ao ¢ & = ! Ly S A
LUU?%‘U‘U‘UQU@]ﬂ?igﬂﬂ‘ljﬂigmwﬁu\‘l ANTNAUNBLUUNNANVIUNUNINVUL U 1UBIINAMUAIUNTD

9

'
o

Y23A753UUUURNsuaslusunTuUsEENANYINUULIBULAYNG tnglanizogneBalusunsulu
M5eNar8s GNU(GNU’s Not UNIX) uazdsiddnyaanfeszuvayndidussuuufifinisuszunan

W3w3s (Free Ware) Askiidganldatelunisaalusinsy
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NUATEH EenlYlUusHASY virtual box @1nSUYIINNSAAMY Linux Ubuntu d115U31894

a

puteslimduiaSoanddne @elUswnsy virtual box Astduweandwiswuulanusasuszeny

Virtualization #3avansausauiuI1 VMware azilunisdnassszuuuiiaou quenmiouain

sTUUnANTIAnfsey nislsund1gqamnsaldauseuuliiinag Os lauinndn 1 egrugull

AawfiinaTnilsldssuuUfuRn1s Windows uazld@ansuis VirtualBox vilvia3asild Windows

WUnE619n1591197 UM JussvuU A URN198ULY Y Linux, MacOS, Windows, Solaris way

OpenSolaris 1o #ADn1591a09n15 91U adlouase wazld OSGeolive Tun15vin191u @9

OSGeolive ABYATTUUNUNNAUIAIY FOSSAG lagauAunmududl lnesin1sindelusunsy

\A309ile AU EATTAWNA §Iuteya Web Map Service a1 Liunnune Tnegldaulyl

o & £ o v
uTuApINNTalUTuNTUAEAULDY

) 0SGeolive

Welcome to OSGeolLive 13.0

OSGeoLive is a self-contained bootable DVD, USB thumb drive or Virtual Machine based on Lubuntu, that allows you to try a wide variety of open source geospatial software without installing anything. It is
composed entirely of free software, allowing it to be freely distributed, duplicated and passed around.

It provides pre- for a range of use cases, including storage, publishing, viewing,
analysis and manipulation of data. It also contains sample datasets and documentation

To try out the applications, simply: 25, S5amm)

1. Insert DVD or USB thumb drive in computer or virtual machine.
2. Reboot computer. (verify boot device order if necessary)

3. Press “Enter” to startup & login.

4. Select and run applications from the “Geospatial” menu.

0SGeoLive is an OSGeo Foundation project. The OSGeo Foundation is a not-for-profit supporting Geospatial Open
Source Software development, promotion and education

Quick Starts

+ 4 sample data
+ & 05Geo Software Help

© Welcome to OSGeolive 13.0— X + = &
<« C @ liveosgeo.org/en/indexhtml ® % O L N - I

X

AN 3.16 OSGeolive

MBLe,: NNSANGS OSGeo live ALfiudulananaxuan
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N1511 phpPgAdmin 9ntuyiMsingsyuuguteya

TP phpPghdmin x4
< C @ Mot secure | h/phppgadmin/ o B Q &% O 4 n

phpPgAdmin 5.1
P phpPgrdmin:

Login to PostgreSQL

| PostgreSQL

Username

Password

Login

AN 3.17 M3ATNFIUTRLAUUTEUY Linux

\HangudeyadntuyinNIsasmsN

) ) - o x
& phpPgAdmin x  +
& C A Notsecure | 1/phppgadmin/ o W a % @ 3y O
4 food N = N N
= Postgre SQL 9.3.24 running on localhost:5432 — You are logged in 35 user "postgres” 5QL | History | Find | Logout
7 [_] food_accessibility
4[] food_delivery §ehePoadmin: [ posgresal’s [[]sensorz010” @ public’:
3 (1] food_location ) Y LY 2
#- [ garage Tables” Views Sequances Functions’ Full Taxt Search Domains Export
#- (] garage_old Table Owner Tablespace Estimated row count Actions
- (1 geo34 administrator_nt1 postgres. Emply
3-[] aps register postgras Ernply
4[] hufi_data sensorink postgras Ermpty
2 [ istsos sensomas  postgres Empiy
5[] odk sensomay postgres Empiy
L T oraoer sensorpm postgres Ermpty
) — mg;d sensorsoid postgres Erply
#
= =ensarsan postgras Ernply
1 (] posigres e
= spatial_ref sy=  postgres Ermply
3 [ ptt_price s
= studenis ¢ posigres Erp
3 (1 pump
5[] realtime Actions on multiple lines
- (2 sensor Select all / Unselect all —= | Analyze v | Execute
=[] sensor2019
- Schemas Create table ||Create table like
&€ public
- R Tabieg
B Views
- % Sequence:
- @ Functions
5 Full Text S|
=@ Domains
3 [ station1
g (3 test

AN 3.18 NM3ATNFIUTRLUAUUITEUY Linux
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(<]

phpRgAdmin
C]

B Servers

&- [ PostgreSQL
@0 food
3~ (] food_accessibility
;- [ food_delivery

;- [ food_location

;[ garage

- [ garage_old

% (1 ge034

- aps

% [ huff_data

(3 istsos

%[ odk

- [J ook_ocu

- [ pigua

%[ postgres

- [ pti_price

;- [ pump

;- [ reaftime

;- (3 sensor

j- [ sensor2019

 Schemas

&1 public
3-IF Tables
3- [ Views
5 % Sequences
3@ Functions
3~ & Full Text Sear
& @ Domains

#-[J stationt

a- [ test

< C' A Notsecure

x G phpPgAdmin x o+

PostgreSQL 5524 ruming on localhost5432 - You are logged n =5 user ‘postgres”
§Peneroadmin: ] possgresal s ] senser2019”: &) pusiic

Create table’

Name sensortes|
Number of columns |5

Options. “ WITHOUT OIDS
Comment

Next = || Cancel

- a v OB % O

— x

SGL | History | Find | Logout

back fo fop

AW 3.19 N15a3 g UTBYAUUIEUU Linux

AeemaRNlkarAmUAFULULYeITeYa

€@ phpPgAdmin

phpRgAdmin

3 Servers
= [§ PosigresaL
3- [ food
;- [ food_accessibility

;- [ food_delivery
) food_location
;- [ garage
[ garage_old
3-[J geo34
#-[J aps
- [ huff_data
3- [ istsos
3-[J odk
) odk_ocu
- [ pigud
#- [ postares
3- (I ptt_price
- [ pump
3~ [ realime
;[ sensor
;- [ sensor2019
& Schemas
=- € public
3 [® Tables
5-[E Views
& % Sequences
4 Functions
#- @ Full Text Sear
#- @y Domains
+ station1
3~ [ test

< C A Notsec

ure

Postgre SQL 8.3.24 running on lecalhost:5432 — You are logged in as user "postgres”
ptePgrdmin: [ Posigresal’s (Jsensorzo16’: pubic

Greate table’

Column Type
1. fremp integer L2l
2. |humid integer LAl
3. [ferility integer v v
4 ph integer vl v
5. Jaay time without time zone v v

Create || Cancel

Length

Not Null Unique key Primary key
o]

%
el
el

Default

e a¥x OHE4 A

Comment

=

SQL | History | Find | Logout

back fo fop

AN 3.20 MIATNFIUTBYAUUTLUY Linux
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HANlAAINNNTETeMII 195 UToYA

P phpPoadmin x 4+ = X
€ G A Notsecure | g pgadmin - H Qe % OH I O
o PostareSQL 8.3.24 running on localhost5432 - You are legged n 25 use: "postgres” SaL | History | Find | Logout
phpPgAdmn S a g post | History | Find | Lo
ereroramn: (] rosigresal’: (] sensorz0ts’: @pubic’s [ sensorsoid
B Servers =] P :
=iy [ 2] & - & 5
= [ PostaresaL = o L . Adm T . mr; =
el food

NotNull Defaul
NOT NULL

51 [ food_accessibility
- (1) food_delivery

;- (1 food_location

- garage

w garage_old

@[] geo34 Browse | Select | Insert | Empty | Drop | Add column | After

NOT NULL
NOT NULL
NOT NULL

estamp without ime zone.

aps
nuff_data
stsos

- postgres
- (] pit_price
& (1 pump
) [ realiime
;- [ sensor
&[] sensor2019
5 Schemas
& public
- Tables
1[5 Views

@ o
% & Full Text Sear
& Domains

i (3 station1

@[] test

AW 3.21 N3ASNFIUVBYAUUTSUY Linux

3.4 msdedayaiirggiudaya

174 14 dl

nsdstayaiindgiuteya Fensavtayaninlaaingunsalivuiwesiinggiudeyailiie
o v d’g o

Javiuimssunfoudayadinsuruinausdoyaniu Web Map Application wag Mobile
Application lnganunsadsdoyaainuesa Arduino D1 idgudeyalalaensaagldniwn PHP
@ 1 1 1Y o o A 1 . . a a [ ‘:’lj
Duawiaglunisdetoya Wevin1swewsie Intemet Wi-Fi lneiswasidunasil
Windows

1. Arduino IDE

Tuduiliflowuwesieuradudumesiiin aginsdwiladidgudeyalaenislilavns
<ESP8266HTTPClient.h> wagiladiuved PHP Nelumsiiutoya



FiXboox_149 | Arduine 1.89

File Edit Sketch Tools Help

fertility = Read Fertility();
= Read PH();

- nmp://m:m/memv/::.1;/m/w/mmml.mmm:u

g (temp) +" ehumid=" ng (humid) +"sfertility="+5

d\n", mrepc

-pTintf ("[HTTP] GET... failed, error: £s\n", http.er

ntep.end () ;
<

A 3.22 Mdsteyaringgudeyaun windows

2. PHP

dureIN1seNsogILUBYa

[& C:\Users\POND_PC\Documentstinsertink1,php - Notepad-+
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window 7

o QY= ] [éh g @ | BE|=1 ]
[l insertink 1 php E1 1

1 mfkzphp

2 date_default timezone set('UTC');

3

4 ffamendsdmsunasunniidonsiarfugudaya

5 Shost = "host=localhost";//host Aldlurséiasedu Server

[ Sport = "1 32" /winoae port  #ld (uaatasonas: Ty 5433 wiamudu)

7 Sdbname = "d me= ':,-ffTﬁ*ﬁ'ag’wuﬁagaﬁrsTa\imii-hmiuﬁ'ausia

Scredentials = "user

8 password= " 7
&) /fldUser, Password @mdussufithldlisunsy pghdmin3

10

11 fﬂﬂﬁﬁi‘wﬂ_mm?ﬁi‘iwi‘u;ﬁaumaﬁumuﬂaga PostgresSQL

12 $db = pg_connect( "$host $port $dbname $credentials" );
13 gif(!5db){

14 echo "Error : cannot cor to DBA\N";

15 L}

16

A 3.23 Msdsdauainggudeaun windows
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[ *C\Users\POND_PC\Documentstinsertinkl.php - Notepads+ - X
File Edit Search View Encoding language Settings Tools Macre Run Plugins Window ? X
sHHBR G|l s Ehiae |l 2% BEE|ST1 ERELs® DN BE
Einsertrk ohp 3|

12 Sdb = Pg_connect ( "$host $port $dbname $credentials” ); "

13 Eif(!$db){

14 echo "Error : cannot connect to DB\n";

15 |}

1le

17

18 $temp = $_GET['temp']’

19 S$humid = $_GET['humid'];

20 $fertility = § GET['fertility'];

21 $ph = § GET['ph'l;

22

23 ||

24 $sql = "INSERT INTO sensorsoid(temp,humid,fertility,ph) VALUES ('$temp’,'S$humid','$fertility’,'$ph');";

25

26

27

28 $exc = pg_query(Sdb, $sql);

29 ppif(!Sexc)

30 echo pg_last_error(sdb) G

31 } else {

32 echo "Records created successfully\n";

EEE -}

34 pg_close (5db) ;

35

36 Sconn->close () ;

37

B 2>

v

PHP Hypertext Preprocessor file length : 1443 lines: 38 ni23 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 INS

A 3.24 Msasteyainggutayauu windows

Haflaannisaeraingguteya

pgAdmin 4

< > O o @ 127.00.1:50414/b

EPAdmin Filev Objectv Toolsv Helpv

Browser % (@) ¥| Dashboard Properties SQL  Staistics Dependents & public. P gresQL 11 x
R —
T EE ~ | & v ] v = v ~
. BE alv|[@[m| o]z |[v .y = o &
~ 4 schemas (4) S8 pubiic. sensorint st/postgres@PostaresaL 11
v & publ
G public Query Editor  Query History Scratch Pad x
> B Collations —_—
> G Domains 1 SELECT * FROM public.
> [3FTs Configurations 2
> [RuFTS Dictionaries
» AaFTSParsers Data Output  Explain  Messages  Nofifications
> [ FTS Templates T . P— _
> Foreign Tables 4 rumeric @ mometc @) numec 9 mimeic @ rumedc @
» (@ Functions 1 20 % il el ol -
> [BMaerislized Views s 7 50 il ] Inull
»
{(}Procedures . N . . B ot
» h3Sequences 5 2 3 . s i
~ [ Tables () Lk
» £ pointcloud_formats s = * e ° I
> 4 register ] 20 54 50 7 Inull
~ [ registerl i 20 a3 a 5 nul]
> B Columns " 2 3 4 5 nul]
> P4 Consursims 12 23 56 78 90 Inuif
>
s indexes 13 20 54 60 7 Inuif
> mRues .
N 2 a a 5 i
> o Triggers !
. & 15 1 s 5 7 s
sensor
» {5 sensorink [ ™ 4 s ° 7 s
> (5 spatial_ref_sys 7 3 5 s 7 0
» @ Trigger Functions ® A s s 7 s
> [ Types 18 a 5 6 7 20
> [ Views 1., s s s ki s
¥ i
@riger kal a 5 6 7 a0 ~
> @tiger_data

AW 3.25 MsdstayalinggIuTaYa UL windows
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Linux

[
v

HTumaumdouiun19auUUWindows HadNA1sastayalingguteyauuuusnis Linux

P phpPgAdmin x  + - x
<~ C A Notsecure phppgadmin, o B a " @ ¥ O :
o Postgre SGL 8.3.24 running on localhost5432 — You are logged in s user "postgres" SGL | History | Find | Logout
phpRgAdmin —
@ prvroadmn: [] posigreSaL’s [ sensor2016’s @ public’s [ sensorson’
& servers
i Browse

o~ [§ PostaresoL
3 food
food_accessibility

1234567 Next> Last>>

¥
7 (] food_delivery miwo day
32019-00-18 12:32:58.03772
i [l 132010.00-18 13:32.58.03773
%] garage 15 2010.00-18 12:32:58.03773
+ [ ] garage_old 142010.00-12 12:32:58.02773
14 2010.00-13 12:32:58.03773
#- (1 geo34 152010.00-12 12:32:58.02773
3 (1 gps 18 2010.09-13 12:32:58.03773
" 15 2019-09-18 12:32:58.93773
- (g hufl_data 15 2010.09-13 12:32:58.03773
#- | 1stsos 14 2019-08-18 13:32.58.83773
3. [ odk 15 2010.00-18 13:32.58.03773
. 14 2019-09-18 12:32:58.83773
®- (1 odk_ocu 18 2010.00-18 13:32.58.03773
# pigud 162019-09-18 13:32:58.93773
&[] postares 20 2018-00-18 13:32.58.03773
L 18 2019-00-18 12:32:58.03773
¥ pti_price 17 2010.00-18 13:32.58.03773
3 [] pump 13 2010.00-18 12:32:58.03773
132010-00-12 12:32:58.03773
g~ (I realtime 14 2010.00-18 12:32:58.03773
o) sensor 152019-00-18 12:32:58.03773
5. [ sensor2019 15 2010.00-18 12:32:58.03773
. 15 2019-09-18 12:32:58.83773
5§ Schemas 14.2019-00-18 13:32:58.03773
&1 public 16.2019-08-18 13:32.58.83773
= 18 2010.00-18 13:32:58.03773
- [ Tables 14 2019-09-18 12:32.58.83773
e[ Views 13 2010.00-18 13:32.58.03773
&% Sequences 12 2019-09-18 12:32:58.93773
O s 13 2010.00-18 12:32:58.03773
- & Full Text Sear 30 row(s)
w1 @ Domains
i1~ (3 station 1234567 Next> Last>>
3 test

Back | Expand | Insert | Refresh
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3.5 N1SNAIU1 Web Map Application
3.5.1 n13aanLluU Web Map Application

dnfunswmun Web Map Application lusddeiilanaansnisyeuuussuuin 2 ssuu
Aa Tusguy Windows tagtaenlduianis MSAW wag Tuszuu Linux laeidenlduidsinisg
0SGeo Live siwthilvdn 4 Tunisianinadeyatasinnunsiaaeudogaiouwesangunsal
asinguANvesAuTssznoulumsAgumai Aty Areandunsn-Asveshu uazen
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3.5.2 mM3yeanuuulassaiiedugldanuvas Web Map Application

ANANULAZATIVFDU

*  gawgil
 — — e A

o Amrudunin-an

* AT NO M

2 3.27 laseainediug ldenuves Web Map Application

3.5.3 nseanuuulaseasIsdIufnnIuLaznIIvEaUYRs Web Map Application

login

¥

AN 3.28 IATIA5NEIURNALAZATIIADUTD. Web Map Application

parameter

31NAINT 3.28 LanIN1500nwUUlATIATIEIUNITAANINLAYATIVEOUNAIINQUN TR
wuges Wnelevinisliadvledasdignimdndeanandidnaskanslouasivazidonves
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nadhgszuvasiiludissmssmedeufldnudernaadasnisldeu anduhmadig
szu Wevhnsidhgssuuudludiunsnazuansiangunsalisumesisasin faunazuasaly
druvensmianansafeyadoundnduian 10 undl uazdrugavnouandudiuveansil
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3.5.4 A15WAILY Web Map Application wuulaseadns MVC (Model View Controller)

— ‘

Update View
P I ‘ Show

'y

Database

Result I

2N 3.29 1A598519 MVC (Model View Controller)

AMsR@LI Web Map Application Tusuiddeiflduuaniensiaulaseadne Web Map
Application WUy MVC Adlanilasiasan1swmul Web Map Application tuu MVC oﬁ’agﬂﬁ
Tngazuendiusng 9 sgndnuiiesassufvaaniifinisveiede uavanansadanisaiuss 1
e Tneusazduanutsaesuglamail

1. Database Ao {Wudmiudayadin Model uazdseyaliiudiu view
2. Model Ao @iy Logic Fsludrutasludiudedeyalsiiv Database
3. View fie d1uiingeunaansan Database tauanatinligldanu

3.5.5 N15%AIU1 Web Map Application uuUfjuifn1s Windows uag Linux

Tusmiaseilgvinmsiann Web Map Application lughureslUmnis Windows idenly
URURANT MSaW Bs Msaw LT ypaenduns Wi AlEle oonuuundviuau Map Server uu
sxuUURTRNT Windows iedeudléaudedvansenduad dos mfinds fiazd a¥reanny
987N JunsEIl 19 gevlduas AResnsd UL Map Server sy azld lidoslunnu
1 wieuvis afamshnsonuudnsasy vhl dldan udlilddu wendiu Aasreusa a$19 web
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server Jux1Le3la Inen13RAILY Web Map Application unujUsnis Windows laganusnsiu
WaAulaNA1ANLIN

3.6 N1SWAIUT Web Application

3.6.1 N159NLUUBDNNALATUENITNINY

dmsuiennalatuausiHuAinuUR s UUUATRNTIBUATOER L1I95TU 8.0.0 LAY
APl seau 17 Fuldiuaghuthnvdnglumsuanssadayauazinmansivaeudayaiisugasan
aunsalns 9 inRmn IRy Jsazdszneuluie aamnll anma Arpdudunsn-aing uazd

[
U

U3110051991975 LAgVIninaglannaniianase o uvidsiannaunsel fanm

* guwpll
&
—p — | AT
s Amrmndunsasing
* AU MRIMNS

AN 3.30 N59DNWUULDNNALATUANISNLNY

3.6.2 N1599NKUUIASIES19EURANIULALATIVHDUVILBNNALAYY

login

Splash Screen

ﬁ
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nnidl 3.31 wansniseenuuulasiadsdufinauuaasvdeuTetenNndty Tne
FoBuvihnsdauenwaiaduazidngniman WevhnmsuandludiuveseasBenierivaise
i e LLamiudawuaqmmiﬁaﬂfﬁniwmLgaaé’mi Internet of Things Laglyulwes T
lomauidngnin login Lﬁaﬁwmsﬁwﬁﬁzw Lﬁaﬁ’lmsL%’ngizUU%LLamwaifmmsﬁmmai’@mﬂ
gunsaliwuiyes

3.6.3 msﬁmmuawwﬁLﬂ*‘i'i"mwuiﬂiaa%ﬂe MVC (Model View Controller)

i ‘

Update Vi
pdate View ‘Show

r 3

Database

Result “

AW 332 SR LenNAATuLUUTASIEETS MVC (Model View Controller)

A3 Web Map Application lusiuddeilduuaniesniswaunlaseadne Web Map
Application LUy MVC a4uanlaseas19n13imug Web Map Application Wy MVC ﬁdg‘d‘ﬁ
Tngazuendiusng 9 sgndmauiiosessuiurmaldaiifinisuensde wazauisadanisaiusa o
e Tnsusazdauanusaesurdldsd

1. Database fo {Wuduiivtoyasnn Model wazdstoyalviiudiu View

2. Model flo dwiiifu Logic Fsluduiiasfudiudsdoyaliiiu Database

3. View flo drufinosiunadwsann Database ilouansvtnaloilda
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3.6.3 nmsassuannatatulaelyd Apache Cordova

{lovi1n15AAR Apache Cordova @159 yimsasuiludayadnsuadauenndndy

ilable commands.

AW 3.33 Nsasiuenndadulagly Apache Cordova

wlasindluagruvasmiduuniauiludiuestenndndulasly Cordova

B Command Prompt - X

(DEPRECATED)

m which rep

block

dle.org/4.10.3/release-notes. html

A 3.34 nrsasslenndiadulaely Apache Cordova
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=

MNUULIANE APK dnsudnssuulnsdwiileds

23:47 1l T 4% @ % (T00)4
< APK O\ ‘.-7;‘1‘ BRI

J0

S

waoay a0

app-debug.apk
© HelloWorld  41MB  1Da55u10.0

Demol-debug.3613962.6.apk

@ -
Demol 1.8 MB 1asyul0.0
o Demol-debug 36139625 apk
= Demol 27MB 1as5ul00
= DEMO-debug.3613962.4.apk

DEMO 26MB 13955u10.0

A 3.35 19l Apk @ msuRnnd

3.7 MSuALAaUEIY Line Notify

LINE Notify tJuu3aisvenis LINE L“ﬂuu‘%mmazﬁdaqmqﬁgﬂﬁm MUANNITOEIAIY N3
wdufleusing q luwentfrvesviuasls dunisld APl @a5ensu HTTP POST wuudne 9
fodfaves LINE Notify fio ansnsndsudafouldanediiveld vienquiduelfifuaudnuidy
Tannsadstoanudivesaununveadiou q 1 mndeanisliansadsdonumlasils v
faald LINE Bot APl unu

Wi LINE Notify iJuiiou

neunaglday APl Lavdsnisuiaion MuReafin LINE Notify Wuiieuney lneawny
QR Code fuansil
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LINE Notify

~

£ |
¢
M

Ruan “
=1 %

AN 3.36 N34 LINE Notify

N13Y9 Access Token

A A a !

Tunasldaru AP Tunn 9 USns xdidailiBondn Access Token Lidmsulusianldneu
wnlg9u AP ngstatiagiudenuunudus tagpassword 904451 f9tumIn Access Token
gniUang L3dsanansaldeuAccountlauni (uenan3iain Access Token gnidaike AIsENIEN

LaIU8 Access Token Tvislsiu?)

Vil iy https://notify-bot.line.me/my/ a1ntdussuvazliisndendunae
Account LINE lngnsendiug wazsianiunlansiiagly

LINE

AN 3.37 A58 Access Token
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A a °o & v v 14 ! ° [V XY 1% 1
Wodanduduiauad Idouaufiuans asny 8an Access Token (dwmsugiaun) Tinady

Y

290 Token

aan Access Token (&YW UKHWEIUN)

ufald Access Token uuuuaAa azansaderInsuIadanlaing lisasamsiiouduiuaadia

aNlluaalanaAITAITHEIUN

AN 3.38 N3V Access Token

wowndsduiliismiemmdanewin desddeanuluud femmiituazusingluguiuy
[de Token]: fomu] fuuludesd 1 aunsansonduorlsily wasdefinsonduashnlundouniiy
formnuawe Wy winnsend ESPs266 ileld, APl dslipnarin aded demnuasiut
"ESP8266:aTaR" uriaafl 2 aglhdeninsrazdstorudiiulungulv vieddiiieibu e
nsanAsuLa? linady oen Token

Generate token

Please enter a token name to be displayed before each notification.

Sensor

Select a chat to send notifications to.

% 1-on-1 chat with LINE Notify

Note: Revealing your personal access token can allow a third party to obtain
the names of your connected chats as well as your profile name.

Generate token

AN 3.39 N9 Access Token
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donauuds azUsingsia Token livihunusiadlildfmszazreonliiiiessaien usmndy
yiuanansalsudwiTunaulniiiove Token Tulld

Your token is:

PjJFmqUCO0ey3kdyOwlkkpB6BbYudvCcCx71Z0)

If you leave this page, you will not be able to view your newly
generated token again. Please copy the token before leaving this
page.

AN 3.40 N15U8 Access Token

dulu LINE A9giin1suaatiauinoen Access Token Tsitaa

<3 Welcome to LINE Nofify €3
hitps://notfybot lne.me,
‘ UINE Notify

Let's connect with web servi

IFTTT: https://fttt.c
Mackerek: hiips://mackerelio

IFTTT

’ Mackerel: A Revolutionary ... 858

Your personal access token has been
generated.

AN 3.41 N15U9 Access Token
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[y

WinAdsly Arduino IDE wivedsAndalviuesn ESP8266 uiddouminlaaingunsalfuwuuniy
Line API

#include <TridentTD LineNotify.h>

ESP8266WiFiMulti WiFiMulti;

// Specify data and clock connections and instantiate S5HTlx object

$define dataPin D14

#define clockPin D5

#define Buzzer Al

LiguidCrystal PCF8574 lcd(0x3f);

SHT1x shtlx(dataPin, clockPin);

#define WIFI_SSID "pound”

#define WIFI_PASSWCORD "12345678"

#define LINE TOREN "dkGWoKPY3ngSfWBakb@niJweilWEVCWppZIPvniTwzv"  // uSTvind 13 7d =HF TOKEN Almansinznuum

if [temp c >= 25) {

LINE.setToken (LINE TCREN);
// sppWEIZaAMH
LINE.notify ("gnsandlagni") ;
ff ﬁﬁaﬁﬁqﬁdiﬂﬁa suaw
ctify(temp c);

0 '("ﬂﬂﬂuéwﬂhqﬁu"];

F(humidity) ;

P ("smoenSlnnT) ;
T{Fertility);
LINE.noti '("ﬁﬂnﬁﬂﬁﬂJﬂhqﬂu"];
LINE.notify (PH);

AN 3.42 NsaAINsHaLRaulatNIu ESP8266

WeviIN15onlanlAnaIuasassuTeeRITURATILaAIANNANUNSlTULLRS Lalile

Agauniliiu 25 asenmuiteuluimun sziinmsuduiourulad

& coms - o X

| send

[SETUP] WRIT 3...

[SETUP] WAIT 2...

[SETUP] WAIT 1...

Temperature: 25.31C / Humidity: 45.41%
Fertility: 2%/ PH: €Temperature: 25.29C / Humidity: 45.38%
Fertility: 2%/ PH: €Temperature: 25.23C / Humidity: 45.67%
Fertility: 2%/ PH: €Temperature: 25.20C / Humidity: 46.00%
Fertility: 2%/ PH: &Temperature: 25.18C / Humidity: 45.93%
Fertility: 2%/ PH: €Temperature: 25.14C / Humidity: 45.86%
Fertility: 2%/ PH: €Temperature: 25.13C / Humidity: 46.02%

Fertility: 2%/ PH: €Temperat -7 Tlty: 47.395%
Fertility: 2%/ PH: éhttp://w _ ifresearch_s/2019/INE/www/ing
[HTTP] GET... code: 500

Temperature: 25.05C / Humidity: 46.11%
Fertility: 4%/ PH: &

€ >

Autoscroll [[] Show timestamp BothNL &CR  ~ | |115200baud -~ Clear output

AN 3.43 NsaAINIsHadLRaulatnIg ESP8266
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JRBA '=NG* hos been disconnected. SO

D Sensorsoil: 31 SN

JARY sensorsol: gramaiifagyu
1441w

JRYY sensorsoil: 24.48

1441w
Q Sensorsoil: 60.54

1441w
JAR sensorcoil: 7
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< © @ arduino.cc/en/Main/Donate H % O + 6

Q @ SIGNIN

ARDUINO HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more o our contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD l
Srvacy-Terms

Anlvanlusknsy Arduino IDE

@ Arduino - Software x 4+ = X
& C @ arduino.cc/en/main/software B w O 3 O

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP SIGN IN

Download the Arduino IDE

idows installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.10 Windows app Requires Win 810r 10

The open-source Arduino Software (IDE) makes it easy to Get 5

write code and upload it to the board. It runs on

Windows, Mac 05 X, and Linux. The environment is

written in Java and based on Processing and other open-

source software.

This software can be used with any Arduino board Linux 32 bits

Refer to the Getting Started page for Installation Linux 64 bits

[nsgructions Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.8 Mountain Lion or newer

©.O

Release Notes
Source Code
Checksums (shas12)

HOURLY BUILDS LSz BETA BUILDS

T October 2019 17:13:33 GMT
Downloac a preview of the incoming release with the most Download the Beta Version of the Arduino IDE with
indared faarirec and huof: fearirec Thicvercian shanld NOT ho yicad in,

Aluanluswnsy Arduino IDE
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< | Download

s

h Home Share View

30 Objects

x IﬁjNew item = \ZI Open

FH setectan

£ Easy aceess - Edit Select none

Pinto Quick Copy Paste Delete Rename Mew Properties
access - folder - £ History D‘:‘\nvert selection
Clipboard Organize New Open Select
< v 4 & ThisPC » Downloads
" Name Date Type Size Tags
~ 3k Quick access
test File folder
[ Desktop
sdudisunsa File folder
‘f Downloads Testhigrow File folder
= Documents esp32 File folder
=] Pictures drivers File folder
new Test_Test3 File folder
% Powerpoint files MEmu Download File folder
MACOSX File folder
WWw -
n e Branding Powerpoi... File folder
@] corn Microsoft PowerP.., 208 KB
# OneDrive [5] notice Text Document 8Ks
&8 setu Application 137.272KB
~ [ This PC BB scrup r.r .
sinwd Microopft Powerd 13508 KB bito.

@ arduine-1.8.9-wind...

Application 108,143 KB

A lvanldswnsu Arduino IDE

nisnelUsHNINAEUIINYAIN N

&9 sketch_octl6a | Arduino 1.8.9 - [u] X
File Edit Sketch Tools Help
sketch_oct1Ga
1 setup () { ”
//{ put your setup code here, to run once:
1
1
v

MHz, Flash, D

TUswnsy Arduino IDE



Tuntisinglusunsy Arduino IDE p@nlufiy File -> Preferences LivoRnssuasaNodeMCU/

FSP8266 wuuaaubail

& sketch_oct16a | Arduino 1,89
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0
Open Recent

Sketchbook

Examples

Close CtrlsW
Save Ctrl+S
SaveAs..  CtrlShiftsS

PageSetup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Crl+Q

0 MHz Flash, Disabled. All

TUswnsy Arduino IDE

Q10

i http://arduino.esp8266.com/stable/package _esp8266com index.json aslutog

Additional Boards Manager URLs §l4nW

Preferences
Settings  Network

Sketchbook location:
C:YJsers\POND_PC\DocumentsArduine|

Show verbose output during: [ compilation [ ] upload
Compiler warnings: Mone

[[] Display line numbers

[[] Enable Code Folding

Verify code after upload

[ Use external editor

Aggressively cache compiled core

Check for updates on startup

Save when verifying or uploading

Editor language: System Default

Editor font size: 13

Interface scale: Automatic | 100 = %

Theme: Default theme | (requires restart of Arduino)

Update sketch files to new extension on save {.pde -> .ino)

~w | (requires restart of Arduino)

(requires restart of Arduino)

Browse

Fddmonal Boards Manager URLs: |http://arduino.esp8266. com/stable/package_esp&256com_index.json

More preferences can be edited directly in the file

(edit only when Arduino is not running)

C:\Users\POND_PC\AppData'Local\Arduino 15\preferences. txt

OK

Cancel

TUsunsu Arduino IDE
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ﬂaﬂlﬂﬁlmw Tools -> Board -> Board Manager

(@ sketch_oct16a | Arduino 1.8.9
File Edit Sketch Tools Help

PUNANIN ESP8266 adlutiad waztsUAURAGIAININ

WiFi101 / WiFININA Firmware Updater

Board: “WeMos D1 R1"

Upload Speed: "921600"

CPU Frequency: "20 MHz"

Flash Size: "4M (no SPIFFS)"
Debug port: “Disabled”

Debug Level: "None”

IwP Variant: "v2 Lower Memory"
VTables: "Flash"

Exceptions: *Disabled”

Erase Flash: *Only Sketch”

SSL Support: "Al SSL ciphers (most compatible)”
Port

Get Board Info

Programmer: "AVRISP mkll"

Bur Bootloader

Auto Format ChrleT
Archive Sketch

sketch_oct163 Fix Encoding & Reload
Manage Libraries Ctrlsshiftel
Serial Monitor Ctrl-Shift-M
Serial Plotter Ctrl+Shift L

Boards Manager..

A

Ardluino AVR Boards

Arduine Vin

Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro

Arduine Esplora

Arduino Mini

Arduino Ethemet

Arduins Fio

Arduino BT

LilyPad Arduino USB

LilyPad Arduino

Arduino Pre or Pro Mini

Arduino NG or older

Arduino Robot Control

Arduino Robot Motor

Arduino Gemma

TUswnsu Arduino

(%
v o

Type |All

@ Boards Manager

w | |espd 266|

esp8266 by ESP8266 Community version 2.5.2 INSTALLED
Boards included in this package:

Generic ESPE8266 Module, Generic ESPE285 Module, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESPE266, Invent One,
¥inaBox CWO1, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
(ESP-12ZE Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SweetPea
ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini Pro, LOLIN{WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESPina, Wiflnfo, Arduino, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot,
Seeed Wio Link, ESPectro Core.

Online help

More info

Select version - Install Remave

Close

TUsunsu Arduino IDE
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NAADUMENSREULARIaRA N LED UUUDSANTENIU

int LED Pin = 12; //Uszmiesiaudste LED Pin Wuwdia int iieiiumisiumus Pin asaiuau

LED
int LED Pin2 = 4,
int LED Pin3 = 1;

void setup() {
pinMode(LED Pin, OUTPUT); //fuialysneed Pin 71 LED Pin iflu OUTPUT
pinMode(LED. Pin2, QUTPUT);

pinMode(LED_Pin3, OUTPUT);

void loop() {
digitalWrite(LED_Pin, HIGH); //¥nNSas Digital @819 LED Pin v HIGH
delay(500); //wihaaan 1000 (hendu 383wt Taedi 1000 fad3udt wirdu 1 3uifl)
digitalWrite(LED_Pin, LOW); //vinn1sds Digital ®80nn19 LED Pin 1Ju HIG
delay(100); //mureiran 1000 ey f33unl Taedl 1000 Fad3undt wihdu 1 3undl)
digitalWrite(LED Pin2, HIGH); '//vinnsds Digital 8019 LED Pin 18u HIGH

delay(500); //winaaan 1000 (ihendu 883wt Taedi 1000 fad3undt wirdu 1 3w

digitalWrite(LED_Pin2, LOW); //¥1n1%&s Digital @8nnne LED Pin 1u HIG



100

delay(100); //#uaetran 1000 ey f33undt Taedl 1000 FadIundt wihdu 1 Fundl)
digitalWrite(LED_Pin3, HIGH); //¥nN5ds Digital 8@A"14 LED_Pin v HIGH

delay(500); //minaaan 1000 (uaesdu f§33uifl Tnedi 1000 fad3undt wirdu 1 3wl
digitalWrite(LED_Pin3, LOW); //¥1n13&4 Digital 0819 LED Pin 1u HIG

delay(100); //v124623a1 1000 (Muaedy Sa3und Tnefl 1000 fadiundt wihiu 1 5und)

yhnsaanid iilesinnsswlvasldnidnguesa NodeMCU/ESP8266

9 LED | Arduino 1.8.9 - m] X
File Edit Sketch Tools Help
LED
int LED Pin = 12; //UsemdduyUsds LED Pin ifueiin int wipifiuaidwivws Pin Wiosaiuns LED o)
int LED Pin2 = 4;
int LED Pin3 = 1;
vold setup() {
X ED Pin, OUTPUT): //fvilaTh#e2sd Pin Won LED Pin (Ju OUTPUT
o LED Pin2, OUTPUT);
p de (LED_Pin3, OUTEUT);
¥
1 loop() {
italWrite (LED_Pin, HIGH); //¥AnSdd Digital a@nww LED Pin 1w HIGH
v(500); //vWNnat 1000 (Wwaedn #&wA S0 1000 AA&WA MARD 1 Aua)
digitalWrite (LED Pin, LOW): A dalinbiz 0] E}'_c_:ite.'_ paAN™W LED Pin 1w HIG
delay (100); //vWwan 1000 (wwanfin d&dwd Taed 1ooo Aaddund vmdl 1 Gund)
digitalWrite (LED_Pin2, HIGH); //#7n198 Digital 2oAv LED Pin iffw HIGH
delay(500); //WWNIAN 1000 (Wwisiiu A&Tw W Teed 1000 Aaddwd madl 1 Guni) o

[1F61, B0 MHz, Flash, Disabled,

5). Lower Memaory, Disabled, None, Only Sk 0 on COM10

TUswnsy Arduino IDE



NAIINNITNAFOUNITAD 935 IILED

N15AnRY Apache Cordova

fnma Java JDK

A1lnan Java SE Development

NAFBUINAT LED

Linux ARM 32 Hard Float ABI
Linux ARM &4 Hard Float ABI
Linux x86

Linux x86

Linux x84

Linuwx x84

Mac OS5 X x64

Solaris SPARC 64-bit
Solaris x64 (SVR4 package)
Solaris x64

Vindows x86

WWindows x64

Solaris SFARC 64-bit (SVR4 package)

File Size
729 MB
698 MB

170.93 MB

185.75 MB

170.32 MB

185.16 MB

253 4 MB

13292 MB

94,16 MB

13373 MB

91.95 MB

200.22 MB
210.18 MB

Java SE Development Kit 8u231

You must accept the Oracle Technology Network License Agreement for Oracle Java SE to
download this software.

Q Accept License Agreement ® Decline License Agreement
Product/ File Description

Download
Fjdk-8u231-linux-arm32-vip-hilt tar.gz
#jdk-28u231-linux-arm64-vip-hfit tar.gz
Fjdk-2u231-linux-1586.rpm
Fjdk-2u231-linux-586.tar.gz
Fjdk-2u231-linux-x64.rpm
Fjdk-8u231-linux-x64 tar.gz
Fjdk-Bu231-macosx-x64.dmg
#jdk-8u231-solaris-sparcvd tar.Z
Fjdk-2u231-solaris-sparcvg targz
Fjdk-2u231-solaris-x64 tar.Z
Fjdk-2u231-s0laris-x64 tar.gz
Fjdk-Bu231-windows-i586.exe
Fjdk-2u231-windows-x64 exe

o
a o

BReN Java JDK
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NTUTINITAAMY 1IpVN1sAndLasaviin1sns1vaauInfndsansanseld vinldlae start > cmd

> java -version

B Command Prompt — [m] X

mixed mode)

TUs1nsu Arduino IDE
nsAvuA Path 983 JOK Miisnaslifumeuiinmes aanwanil My Computer -> Properties Laan

Advanced system settings Aikau Advanced Taaniinlu? Environment Variables...

4 B35 Control Panel & System and Security » System va

System Properties
Control Panel Home . - .
View basic information ab

Computer Name  Hardware  Advanced  System Protection  Remote

& Device Manager
& Remote settings

&) System protection

Security and Maintenance

Windows edition
Windows 10 Pro
© 2018 Microsoft Corporation.

You must be logged on as an Administrator to make most of these changes

Performance

Visual effects, processor scheduing, memory usage, and vitual memory

B Windows10

Processon Int

User Profil
Installed memory (RAM): 4/ serrties

Desktop settings related to your signin
System type: [
Pen snd Touch: Mol Settings.

Computer name, domain, andworl g o
Computer name: DEl  System startup, system fallure, and debugging information & Change settings
Full computer name: DEf
Settings.

Computer description:
Workgroup: Wi
Windows activation
Windows is activated Read th

Product ID: 00331-10000-00001

0K

Environment Variables

Cancel

@ Change product key

ANUUA Path 284 JDk




id1uve9 System variables Tvinn15&519 variable Yunnlual Inen1sna New...

%94 Variable Name: 1&11 JAVA HOME

%03 Variable value: 1d path 183 JOK fissnasiunaumnii

@sudIman OK

path 489 JDK C:\Program Files\Java

\jdk1.8.0 212

Environmen it Variables

User variables for POND_PC

Variable Value

OneDrive C:\Users\POND_PC\OneDrive

Path C:\Users\POND_PC\AppDatal Localt Microsoft\WindowsApps; C:AUs...
TEMP C\Users\ POND_PC\AppData\Local\Temp

T™P C:\Users\POND_PC\AppData\Local\Temp

System variables

MNew... Edit... Delete

Variable
DriverData
GDAL_DATA
JAVA_HOME

0s
Path
PATHEXT

Value
CA\Windows\System32\Drivers\DriverData
C\Program Files\PostgreSOL\1 1\gdal-data
C:\Program Files\lava\jdk1.2.0 212

NUMBER_OF_PROCESSORS 4

Windows NT
"C\Windows\system32;C:\Program Files\Java\jdk1.8.0_212\bin; ", C:...
COM:.EXE:.BAT:.CMD:.VBS:.VBE:.JS:.JSE: WSF: WSH: MSC

New... Edit... Delete

Cancel

ANNUA Path 289 JDK

Wiy variable TUBNF1 Awn15nA New.. LUt

%99 Variable Name: 1é11 path

794 Variable value: 1d path 983 JDK/bin

l@Saualnan OK

path U89 JDK/bin C:\Program Files\Java\jdk1.8.0 212\bin

103



Environment Variables

User variables for POND_PC

Variable Value
) Ci\Program Files\Javajdki
OneDrive C\Users\POND_PC\OneDrive
Path C:\Users\POND_PC\AppDatahLocal\Microsaft\WindowsApps:C:\Us...
TEMP C:\Users\POND_PC\AppData\Local\Temp
T™MP C\Users\POND_PC\AppData'Local\Temp
New... Edit...
System variables
Variable Value &
os Windows_NT
Path "CAWindows\system32,C:\Program Files\Java\jdk1.8.0_212\bin;"; C:...
PATHEXT .COM. EXE;.BAT:.CMD;.VBS; .VBE; JS; JSE..WSF: WSH;.M5C
POSTGIS_EMABLE OUTDB_R... 1
POSTGIS_GDAL_EMABLED D... GTiff PNG JPEG GIF XYZ DTED USGSDEM AAIGrid
PROCESSOR_ARCHITECTURE  AMDE4
PROCESSOR IDENTIFIER. Intel64 Familv & Model 58 Steppina 9. Genuinelntel hd
New... Edit...

ANWUA Path v89 JDK

1. AARAY android studio

anluandAeadlaain https//developer.android.com/studio

Download Android Studioand S X +

<« [N <loper android.com/studiol

Android Studio

DOWNLOAD WHAT'S NEW USER GUIDE PREVIEW

Android Dev Summit, October 23-24: two days of technical content, directly from the Android team. Sign-up for livestream updates.

android studio

DOWNLOAD ANDROI

Ul

0

3.5.1 for Windows 64-bit (718 MB)

developers Platform Android Studio Google Play Jetpack Kotlin More + Q Search

DOWNLOAD OPTIONS RELEASE NOTES

oD@ Ww OR$ 0

LANGUAGE ~

Android Studio provides the fastest tools for building apps on every type of Android device

SIGN IN

X

(%
g

AnEY Android Studio
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o a 5 Y o I~ 5 % v 1 v} I~ [y} I3
MNSARRILAEISY NUUE ANl USBASURIN T LD ULESD

Welcome to Android Studio — [m| X

[
v

AnEa Android Studio

$1n15AMUA Path Y89 Android M51adANUABLRIADS YN lobrulRenNiunNISAIuA Path 89

JOK 7

fiduvos System variables Tiinisadne variable Fualugl Tnonisna New..
%94 Variable Name: 1d31 ANDROID_SDK

%043 Variable value: 1d path 81 SDK fisasinounti

@S auaanan OK

path 98¢ JDK C:\Users\POND. PC\AppData\local\Android\Sdk



Environment Variables

User variables for POND_PC

Variable
JAVA_HOME
OneDrive
Path

TEMP

TMP

Value
C:\Program Files\Java\jdk1.8.0_212
C\Users\POMD_PC\OneDrive

C\Users\POMD_PC\AppData\Local\Microsoft\WindowsApps ChUs...

C\Users\POND_PC\AppData\Lecal\Temp
C\Users\POND_PC\AppData\Local\Temp

System variables

New... Edit...

Delete

Variable

ANDROID_SDK

ComSpec

DriverData

GDAL_DATA

JAVA_HOME
NUMBER_OF_PROCESSORS
Qs

Value
CAUsers\POMD_PC\AppDatalLocal\Android\Sdk
C:\Windows\system32\cmd.exe
CAWindows\System32\Drivers\DriverData
C\Program Files\PostgreSQL\11\gdal-data
C:\Program Files\Java\jdk1.8.0 212

4

Windows NT

New... Edit...

Delete

Cancel

ANUUA Path 989 Android

Wiy variable TUBnAI Men1snA New.. LA

%94 Variable Name: 121 path

%94 Variable value: 1d path 983 SDK/platforms

@3uaIman OK

path 983 JDK/bin C:\Users\POND_PC\AppData\Local\Android\sdk\platforms
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Edit environment variable X

CA\Windows\systern32; C:\Program Files\Java\jdk1.8.0_212\bin; New
C:\Program Files (x26)\Common Files\Oracle\Java\javapath
CAWindows\systern32 Edit
CAWindows\System32\Wbem
CAWindows'\System32\WindowsPowerShellw1.0% Browse...
CAWindows!\Systern32\OpenSSHY
C\Program Files (x86)\MNVIDIA Corporation'Phys<\Common Delete
C:\Program Files\nodejsh,
D:AGithemnd
C:\Program Files\Javaljdk1.8.0_212\bin Move Up
C:\Program Files\Java\jre1.8.0_212\bin
\WUsers\POND_PC\AppData\Local\Android\Sdk\platforms Move Down
C:\Users\POND_PC\AppData\Local\Android\Sdkd\platform-tools
C:\Program Files\PostgreSOL11\bin
C:\Program Files\PostgreSOLV 11\ ib Edit text...

ANUUA Path 989 Android

3. AinAs Node.js

Cordova yauuuunannesu Node js Feazaosindaududunouunsn anulvanfiifn@eain:

http://nodejs.org

C @ nodsjsorg Hr OBS O

Node.jseillusulvl JavaScript iafrofiunuin3aciia vs Java

anUTuaad uiu Windows (x64)

12.12.0

ananidaaatu
a3iiu

mnudoutas | @nawapt  aVTwaadu | mawdouudas

viagarswmsatuayusyoru (LTS

amslisuiaiuNode.js nnq WavawusdNNe@auaddunnisuas Node.js

O LINUX FOUNDATION

finee Node.js


http://nodejs.org/
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deanilluaniasaudn aglas Install node js 11 19%1A15 Double click LipRnda

node-v4.4.7-x04

fineg Node.js
A o E Joh ol ooy < s o &
LDNINITAARIEIV NINIFTLYALIDIVU V]']léﬂﬂﬁ Start —> cmd —> node -v llay npmM -v NILLEAN

03UV node js Laz npm

E¥ Command Prompt - O s
Ft

s\POND_PC>node -v

s\POND_PC>npm -v

5\POND_PC>

< ¢ o
bYALIDITU
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4.6an9 Cordova

Wa Command prompt #i start > cmd

16.6.17
ration. All

C:\Users\POND_PC>

A15AREY Cordova

'
¢ o o

EGIGERES NP install -g cordova

E® Command Prompt - [m} x

rsYPOND_PC>npm install -g cordova

AN5AAAY Cordova



Wanestulaefiun cordova build

E¥ Command Prompt - m]

A15ARFY Cordova

AR PostgreSQL
msailuand https://www.postgresql.org/download/

110

W PostgreSQL: Downloads x  + =

Quick Links Downloads &

o Downloads H i A
< Binary PostgreSQL Core Distribution

o Source
o Software Catalogue
o File Browser

The core of the PostgreSQL object-relational database management system is available in several source and binary formats.
Binary packages

Pre-built binary packages are available for a number of different operating systems:
s BSD
o FreeBSD
© OpenBSD
s Linux
o Red Hat family Linux (including CentOS/Fedora/Scientific/Oracle variants)

© Debian GNU/Linux and derivatives
o Ubuntu Linux and derivatives
© SUSE and OpenSuSE
o Other Linux
* macOs
 Solaris
+ Windows

Source code

The source code can be found in the main file browser or you can access the source control repository directly at git.postgresql.org. Instructions
for building fram source can be found in the documentation.

<« C & postgresqlorg/download Hx OB 4 O

N1TAAAY PostgreSQL



WP PostgreSQL: Windows x  + = X
< C @ postgresql.org/download/windows W w O L 2N - I
Home About Download Documentation Community Developers Support Donate Youraccount Search fo Q

3rd October 2019: PostgreSQL 12 Released!

Quick Links Windows installers &

o Downloads
o Binary
o Source

o Software Catalogue Download the installer certified by EnterpriseDB for all supported PostgreSQL versions.

o File Browser

Interactive installer by EnterpriseDB

This installer includes the PostgreSQL server, pgAdmin; a graphical tool for managing and developing your databases, and StackBuilder; a
package manager that can be used to download and install additional PostgreSQL tools and drivers. Stackbuilder includes management,
integration, migration, replication, geospatial, connectors and other tools.

This installer can run in graphical or silent install modes.

The installer is designed to be a straightforward, fast way to get up and running with PostgreSQL on Windows.

Advanced users can also download a zip archive of the binaries, without the installer. This download is intended for users who wish to include
PostgreSQL as part of another application installer.

Platform support

The installers are tested by EnterpriseDB on the following platforms. They can generally be expected to run on other comparable versions:

PostgreSQL Version 64 Bit Windows Platforms 32 Bit Windows Platforms
1 2019, 2016, 2012 R2
10 2016, 2012 R2 & R1, 2008 R2, 7, 8, 10 2008 R1,7,8,10

N15AAAY PostgreSQL

\danyastulinsenunis gy

E PostgreSQL Datsbase Download X 4 = X
<« C @ enterprisedb.com/do E % O L - I
cng  Blog  Traning  Portals login @ Language
p;mm Enterprise Postgres  Cloud ~ Services  Resources  About &, Downloads

PostgreSQL Database Download

e e e e na |
120 N/A N/A Download Download N/A

1.5 N/A N/A Download Download N/A

1010 Download Download Download Download Download

9615 Download Download Download Download Download

9.519 Download Download Download Download Download

94.24 Download Download Download Download Download

9.3.25 (Not Supported) Download Download Download Download Download

N3RS PostgreSQL
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doanilvasadaudsliiuadnilndlusunsuantiussuvaglaniangdudtu dagu Tinadu

Next
i_FI Setup - o X
Packaged by:
E - Setup - PostgreSQL
POSTGRES Welcome to the PostgreSQL Setup Wizard,

PostgreSQL

<Back Next> | | Cancel

N13AARY PostgreSQL

¥ setup - O X

Select Components ;i

Select the components you want to install; dear the components you do not want to install. Click Next when
you are ready to continue.

] PostgresglL Server Click on a component to get a detailed description
] paAdmin 4

[ Stack Builder

[l Command Line Tools

InstallBuilder

| <Back || MNext> || cCancel

N1TAAAY PostgreSQL



B Setup

Pre Installation Summary

The following settings will be used for the installation::

Installation Directory: C:\Program Files'\PostgreSQLY11

Server Installation Directory: C:\Program Files\PostgreSQLY11

Data Directory: C:'Program Files\PostgresQL\11\data

Database Port: 5432

Database Superuser: postgres

Operating System Account: MT ALTHORITY \NetworkService

Database Service: postgresgl-x64-11

Command Line Tools Installation Directory: C:\Program Files\PostgreSQLY11
pgAdmin4 Installation Directory: C:\Program Files\PostgreSQLY11\pgAdmin 4
Stack Builder Installation Directory: C:\Program Files\PostgreSQLY11

InstallBuilder
< Back

Mext >

Cancel

N13AAFY PostgreSQL

B Setup

Installing

Please wait while Setup installs PostgreSQL on your computer.
Installing
Unpacking C:\Program [...]oc\postgresglihiml'sgl-createusermapping. himl

InstallBuilder
< Back

Mext >

Cancel

N13FAAAY PostgreSQL
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# setup - O *
Packaged by:
Em' Completing the PostgreSQL Setup Wizard
POSTGRES Setup has finished installing PostgreSQL on your computer,

Launch Stack Builder at exit?

Stack Builder may be used to download and install

additional tools, drivers and applications to
PDStg rESOI_ complement your PostgreSQL installation.

N15AARAY PostgreSQL

&% Stack Builder 4.1.0 *

Welcome to Stack Builder!

This wizard will help you install additional software to complement your PostagreSGL
or EnterpriseDB Postgres Plus installation.

To begin, please select the installation you are installing software for from the list
below. Your computer must be connected to the Internet before proceeding.

PostgreSQL 11 (x64) on port 5432

< Back Next> | | Cancel |

MsRAGTS PostgreSQL
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& Stack Builder4.1.0

&

Please select the applications you would like to install.

== Categories

h— Add-ons, tools and utilities

[]-Mw Database Drivers
(- Database Server

- PostgreSQL (32 bit) v10.10-2

-~ PostgreSQL (32 bit) va.4,24-2
~[~ PostgreSQL (32 bit) v9.5.19-2
[~ PostgreSQL (32 bit) v8.6,15-2
[~ PostgreSQL (54 bit) v10.10-2

[~ PostgreSQL (54 bit) v12.0-1
~[~ PostgreSQL (64 bit) v9.4.24-2
[ PostgreSQL (54 bit) v9.5.19-2

v PostgreSQL (64 bit) v11,5-2 (installed)

< Back

Cancel

N13AAAY PostgreSQL

&5 sStack Builder 4.1.0

&

Review your selections and choose a download directory if required, and then dick
the Next button to begin downloading the packages you have selected.

Selected packages:

PostgreSQL (54 bit) v11.5-2

Download directory:

| C:\Users\POND_PC

< Back

Cancel

N1TAAAY PostgreSQL
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& Stack Builder 4.1.0 ||

All the installation files have now been successfully downloaded.

&

Please dick the "Next” button to start the installations.

Mote: You must allow all installations to run to completion. If you are promptied to
restart the computer, dick ™o™ or "Restart Later™ and manually restart your
computer when all the installation have finished.

[ skip Installation

<Back || mext> | | cancel

N13AAAY PostgreSQL

& Setup - O d
Packaged by:
eEDB T
POSTGRES Welcome to the PostgreSQL Setup Wizard.

PostgreSQL

< Back Next> | Cancel

N1TAAAY PostgreSQL
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] Setup — O *

Select Components »

Select the components you want to install; dear the components you do not want to install. Clidk Next when
you are ready to continue.

PostgreSQL Server Click on a component to get a detailed description
pgAdmin 4

Stack Builder
Command Line Tools

InstallBuilder

< Back Mext = Cancel

N15AAAY PostgreSQL

| Setup — O >

Pre Installation Summary »

The following settings will be used for the installation::

Installation Directory: C:\Program Files\PostgresQL11

Server Installation Directory: C:\Program Files\PostgreSQLY11

Data Directory: C:\Program Files\PostgresQL\11\data

Database Port: 5432

Database Superuser: postares

COperating System Account: NT AUTHORITY \MetworkService

Database Service: postgresgl-xe4-11

Command Line Tools Installation Directory: C:\Program Files\PostgresQL11
paAdmin4 Installation Directory: C:\Program Files\PostgreSQLY11\pgAdmin 4
Stack Builder Installation Directory: C:\Program Files\PostgreSQLY11

InstallBuilder

< Back Mext = Cancel

N1TAAAY PostgreSQL
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| Setup — O X

Installing

Please wait while Setup installs PostgreSQL on your computer.
Installing
Unpacking C:\Program Files\PostgresSQLY11\binYibpatypes.dl

InstallBuilder
o | hes
N13AAAY PostgreSQL
EI Setup - O x
Packaged by:
E m‘ Completing the PostgresQL Setup Wizard
POSTGRES Setup has finished installing PostgreSQL on your computer.

Launch Stack Builder at exit?

[+] stack Builder may be used to download and install

additional tools, drivers and applications to
Postg reSOI_ complement your PostgreSQL installation.

<t ==

N1TAAAY PostgreSQL
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4‘ a © a &£ qguy . 2 o < a O
Luaﬂ’lﬁmﬂmlﬁiﬁlaﬂﬁﬂu%’l pgAdm|n4 LUDULASAINITAMNAN

] -EI‘ pghdmin 4 X|Emumm 1+ v = e
O @ 127001 w = L B -
Brows % |[@|| T Dashboard Properties SOL  Stalisfics Dependencies  Dependen:

‘ Mo dependent informiation 5 available for the selected object ‘

N1IARFY PostgreSQL

v
N13AAMAY Visual Studio
AUlanRIAARs VS Code il https://codewvisualstudio.com Waiiuwalinatun1ii

vian

> Visual Studio Code - Code Editin X + = X
€ > C @ codevisualstudio.com W % O & O
(@) This site uses cookies for analytics, personalized content and ads. By continuing to browse this site, you agree to this use. Leam more

Visual Studio Code  Docs Updates Blog APl Extensions FAQ AP Search Docs

is now available! Read about the new features and fixes from September.

Code editing.
Redefined.

Download for Windows
Stable Build

v

and

ANSAAAY Visual Studio
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v v
v =

soaunINazaMlvanfnfuasa wazilanilvaniasandlinaasRnfauln

@ Documentation for Visual Studic X +

<« C @ codevisualstudio.com/docs/Zdv=wi W% O ¥ 0

Visual Studio Code Docs U g AP P Search Docs

dlick to take survey

GETTING STARTED

Overview

Getting Started

GETSTARTED Visual Studio Code is a lightweight but powerful source code editor which runs on your desktop and is
USER GUIDE available for Windows, macOS and Linux. It comes with built-in support for JavaScript, TypeScript and

Nodejs and has a rich ecosystem of extensions for other languages (such as C++, C#, Java, Python, PHP,

LANGUAGES
Go) and runtimes (such as .NET and Unity). Begin your journey with VS Code with these introductory

videos.

RIPT

TYPESCRIPT

Visual Studio Code in Action

PYTHON

AR

Cex var server = express();

AZURE server.use(bodyParser.json());
REMOTE

server.g|

@ arguments

configure
defaultConfisuration

Showall X

N15FRFY Visual Studio
HoUndIRARIUENILAT 92UERINTN98 Welcome to the Visual Studio Code Setup Wizard 14

nAYs Next >

)q Setup - Microsoft Visual Studic Code (User) - x
License Agreement
Please read the following important information before continuing,

Flease read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

-
This license applies to the Visual Studio Code product. Source

Code for Visual Studio Code is available at
https://github.com/Microsoft/vscode under the MIT license
agreement at
https://github.com/Microsoft/vscode/blob/master/license.tx.
Additional license information can be found in our FAQ at
https:/feode.visualstudio.com/docs/supportinag/faa. W

@I accept the agreement
()1 do not accept the agreement

ANSAAAT Visual Studio



NUUILLAAINII98 Select Destination Location Wﬂmﬁm Next >

Select Destination Location
Where should Visual Studio Code be installed?

Setup will install Visual Studio Code into the following folder.

At least 226.7 MB of free disk space is required.

)d Setup - Microsoft Visual Studio Cede (User) —

)

To continue, dick Next, If you would like to select a different folder, dick Browse.,

Browse...

A15AREY Visual Studio

INUUILUANMTIRY Select Start Menu Folder Tinatu Next >

Select Start Menu Folder
Where should Setup place the program's shortouts?

isual Studio Code

[[]Don't create a Start Menu folder

)q Setup - Microsoft Visual Studio Code (User) —

)

o
Setup will create the program's shortcuts in the following Start Menu folder.
——

To continue, dick Next. If you would like to select a different folder, dick Browse.,

Browse...

ANSAAAT Visual Studio
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NUUILUAAMTITE Select Additional Tasks lvinaUu Next >

)Q Setup - Microsoft Visual Studic Code (User)

Select Additional Tasks

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Mext.

Additional icons:

[] create a desktop icon

Other:

[] add "Open with Code™ action to Windows Explorer file context menu

[] Add "Open with Code™ action to Windows Explorer directory context menu
[] rRegister Code as an editor for supported file types

Add to PATH (requires shell restart)

Which additional tasks should be performed? ﬂ

A15AREY Visual Studio

INTUUILUAAIMTITE Ready to Install Tvinady Install

)Q Setup - Microsoft Visual Studic Code (User)

Ready to Install

Setup is now ready to begin installing Visual Studio Code on your computer. ﬂ

Click Install to continue with the installation, or dick Badk if you want to review or
change any settings.

Destination location:
C:\sers\POND_PC\AppDataLocal\ProgramsMicrosoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:
Other:

Add to PATH (requires shell restart)

ANSAARAT Visual Studio
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NUUILUAAMTITE Select Additional Tasks lvinaUu Next >

)ﬂ Setup - Microsoft Visual Studic Code (User) — Y
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Mext.

Additional icons:

[] create a desktop icon

Other:

Add "Open with Code” action to Windows Explorer file context menu

Add "Open with Code” action to Windows Explorer directory context menu
Register Code as an editor for supported file types

Add to PATH (requires shell restart)

A15AREY Visual Studio
1. 91A15AReY VirtualBox

annsanilvian 2aniuled htps/Zwww.virtualbox.org/wiki/Downloads amlviaaesgud

TglifuszuuUuinng dmnsunesdunldiu Linux duiiliidensiedunaiswuy Tidenuianai

M337iU Linux distribution vesRns seazidean “All distributions”

~JirtualBox -~

Here you will find links to VirtualBox binaries and its source code.

About VirtualBox binaries

Screenshots By downloading, you agree to the terms and conditions of the respective license.

Dovmioads 1f you'ra looking for the latest VirtualBox 5.2 packages, see VirtualBox 5.2 builds. Please also use version 5.2 if you still need support for 32-bit hosts, as this has been
Documentation discontinued in 6.0. Version 5.2 will remain supported until July 2020.
End-user docs VirtualBox 6.0.14 platform packages

chnical docs
Techaical docs * “+Windows hosts
Contribute A 0S X hosts
7 + Linux distributions
Community « “»Solaris hosts
The binaries are released under the terms of the GPL version 2.
See the changelog for what has changed.

You might want to compare the checksums to verify the integrity of downloaded packages. The SHA256 checksums should be favored as the MDS algorithm must be
treated as insecure!

* SHA256 checksums, MDS checksums
Note: After upgrading VirtualBox it is recommended to upgrade the guest additions as well
VirtualBox 6.0.14 Oracle VM VirtualBox Extension Pack

All supported platforms

Support for USB 2.0 and USB 3.0 devices, VirtualBox RDP, disk encryption, NVMe and PXE boot for Intel cards. See this chapter from the User Manual for an introduction

ANSAAE VirtualBox
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davinisanilvandisa vinnisandaluswnsy
ﬁ Oracle VM VirtualBox 6.0.14 Setup >

Welcome to the Oracle VM
VirtualBox 6.0.14 Setup
Wizard

The Setup Wizard will install Oracle YM VirtualBox 6.0. 14 on
your computer. Click Mext to continue or Cancel to exit the
Setup Wizard.

Version 6.0.14 Cancel

A15ARNAY VirtualBox

ﬁ Oracle VM VirtualBox £.0.14 Setup *

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to chanage the way features wil be installed.

B VirtualBox Application Oracle VM VirtualBox 6.0. 14
- 1= = | VirtualBox USE Support application.
- 1= = | VirtualBox Metworking

+ | WirtualBox Brid
gil ?r al canagey This feature requires 227MB on
e 2 | VirtualBox Host-C| o hard drive. It has 3 of 3

Qvl VirtualBox Python 2.x Su subfeatures selected, The
subfeatures require 928KE on yo...

£ >

Location: C:\Program Files\Orade\virtualBox!, Foras

Version 6.0.14 Disk Usage < Back Cancel

ANSAAAT VirtualBox



ﬁ Oracle VM VirtualBox 6.0.74 Setup

Ready to Install
The Setup Wizard is ready to begin the Custom installation.

Click Install to begin the installation. If you want to review or change any of your
installation settings, dick Back. Click Cancel to exit the wizard.

Version 6.0, 14 < Back

Cancel

ANSAARAT VirtualBox
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Welcome to VirtualBox!

The lef part of this window st all vl machines and virtusl mschine groups en your eomputer

e exterced sith nen, ool  ture relesses.

Vou can press the F1key tn get rstant e, or vis st

e,
e o " —
skt f curently the right side of the msin 2t the top of the verdo. This kst
vl

wandes

Toul 1 cbeerve vitual mactine (VM) detsis.
storage devices).

=

suniian
Tl tn contred vesusl machine (V)

napahots.
{make curvent) snd cbserve thes propsrbes. Alows o e anspshot stibutes ke name and desption.
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® Welcome to 0SGeolive 130— ' X +

< C @ live.osgeo.org/en/indexhtml

O 0SGeolive

Welcome to OSGeolLive 13.0

composed entirely of free software, allowing it to be freely distributed, duplicated and passed around.

It provides pre-configured applications for a range of geospatial use cases, including storage, publishing, viewing,
analysis and manipulation of data. It also contains sample datasets and documentation

To try out the applications, simply

1. Insert DVD or USB thumb drive in computer or virtual machine.
2. Reboot computer. (verify boot device order if necessary)

3. Press “Enter” to startup & login.

4. Select and run applications from the “Geospatial” menu.

0OSGeoLive is an O on project. The OSGeo Foundation is a not-for-profit supporting Geospatial Open
Source Software development, promotion and education

e t © Browser Clients
" W Graphics O atabases
Quick Starts Graphi # Datab:

© Internet + @ Desktop GIS.

2 Other + B Navigationand Maps
fa Programming » 5 spatial Tools
Fhsoundavideo %2 WebServices
Q system Tools ’ Sample data
. ve on your hard disk © Preferences + & OsGeo software Help
. e Run ;ﬂ‘
. an OSGeolive bootable USB thumb drive 2 Logout ? . =

is a seif-contained bootable DVD, USB thumb drive or Virtual Machine based on Lubuniu, that allows you to try a wide variety of open source geospatial software without installing anything. It is

wx OB S O

X

A156AFY OSGeolive

INUUYIINMIANAT OSGeolive NvInUULsEULUUANS Ubuntu tngtidunausisil

Lsﬁjﬂéﬁﬁﬁ download : https://sourceforge.net/projects/osseo-live/files/

® srnllana - o OSGeolive 12 X ¢ OSGeo-Live 110 mday - 1ones X | +

suafinsanaada OSGeolive 13.0 uaramnsaa1uiuaalsain:

hitps:/isourceforge net/projects/osgeo-live/files/ 13.0/

danmiivanzaudmsua o
osgeolive iso - 4.0 GB

AmiiansayalEaIn Lubuntu dannsndaaonldelasiswidosnn 8 Anglud (FIniuazuuzin vEa DVD (:1819A037) uannndfsaunsniilunsahoeaiaaaioudowedudu
osgeolive-ym : 3.1 GB

ffawdacadiowiiaiielianewi (vmdk) delaiugmas osgeolive uanzdwiulaily VitualBox, VidWare, KVM uasualwdiafuedaotadiaudu 1 sldfumsiivdetaaler-zip
annilaynssu amde4 w3a 386

Suwia IS0 wianldoudmiugiawns amdss anam (wuni) wazeiawn$isss Mininh

mMsasadau mds

AMERNINTEMIAnAdaY mds Wasnaaauamiiamiuaad 5

ANUEBINITIAYSEIL

WSS TG ITANENY: RAN 1 GB (2 GB (MNISTIMSUNT5A Y WU WA Java), CPU 1GHz 1386 52 amd6d luadulzmnsalai Wiy vac 3iauyseiosniainuna USE 3 iy

mngonge | Catald | Dex

| S | Py

=
<« C @ liveosgeo.org/en/download html E oA O ¥ A0
® 0SGeolive
Ry 1= san3| 5 | s | Pyconen | Fom
aniliian
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Welcome to VirtualBox
The left part of ths window lsts 24 virtua! machines and witual machine groups on your computer,

The right par rently opened ( forthe . Fora i
the corresponding men e the rigit sice of the main tooi bar ocated at the top of the window. This lst il be excended wih niew Lools n fture releases.

2 - B .

Machine Tools Global Tools

3
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7 X
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adegaiiiaassumala

st

wnnhentddng
@ demrmaamaio
© monnadt

o

A15AARY OSGeolive

b4
(Y

azuInuadld nnduaanasng

)
)
=~
=
b
=b.
=

Welcome to VirtualBox!
The leR pert of thes window lsts f irtusl machines and vetual machine Groups on yous computer.

The right part of this window are  ope 4
the comesponding men at the right side of the main ool bar located at the top of the window. This kst will be extendad with new tools n future releases.
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N13%AILY Web Map Application Unu§jufnis Windows uag Linux
1.¥1N13AAAY msdw (Map Server for Windows)

anluanluswnsa msdw W https://msaw.com/

#MSAW

Gateway Geomatics

I

MapServer for Windows (MS4W)

Download MS4W

nload of Istest installer

Join the Mailing List!

Issue Tracker

Aayaslil OSGeodW

Aot AMCAAL

M3AARY msdwidlavimsnnalnand i innshndsazusaguiinnis Tiinnnsaan | Agree

ﬁ ME4W 4.0.1 Setup: License Agreement — *

ELG ateway Geomatics

Welcome to MS4W, the widely popular MapServer for Windows product, developed
by Gateway Geomatics.

:\"IS‘M' Licensing A

MS General

In general M54W is licensed under an MIT /X style license with the
following terms:

Copyright () 2003-2019 Gateway Geomatics (www.oatewayasomatics. com)

Permission is hereby granted, free of charge, to any person obtaining a
ronv of this snftware and assncdiated dorumentation files o

Cancel 1 Agree

ANSAAAY Msdw
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https://ms4w.com/
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ANUULEDN Packages NAvIN1T ¥INAN15AAA Next>

i
;I.LG ateway Geomatics

This installs the M54 base files, an Apache service on a selected port, as well as
start menu and desktop shortcuts, You will be given a choice of what directory to
install in, as well as what Apache port to use.

Select the type of install: Without Add-on Packages ~
Or, select the optional M54 4.0.1 core files ~
components you wish to install: Spedify Apache part

Create Desktop Shortouts

Create Start Menu links
D GeoMoose 3.3.1
[1mapbender 3.0.8
D MapServer CGI Viewer

Space required: 948.8 MB [ Mapserver Itasca Demo Application ¥
< >

Cancel < Back Mext =

ANSANGY Msaw

(%

NunTaAulng

ﬁ! MEAW 40,1 Setup: Installation Folder — >

j-G ateway Geomatics

You must specify the location to install MS4W 4.0.1in. For best performance do
not install M54W in a path that contains spaces; it is best to install at the root of a
drive, for example: "C:/" or "D:/". MNote that an "ms4w” folder will be created by
the installer at the location you choose,

Destination Root

| = Browse. ..

Space required: 948.8 MB
Space available: 56.9 GB

ANSANAT Msdw
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Avum Apache port

5 MS4W 4.0.1 Setup: Apache Port — ¥

J-G ateway Geomatics

Optionally spedfy a different Apache port. If you think port 80 might be already in
use, then try a high port number (above 1024) such as 8080,

Apache port:

Cancel < Back Install

ANSANGY Msaw

YINNSANG

51 MS4W 4.0.1 Setup: Installing —

ILG ateway Geomatics

Downloading ms4w_4.0. 1.7ip

Connecting ...

Cancel

Cancel < Back Close

ANSAAAY Msdw
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dlovihnisfnsadnsaszusngrisnedanim

BN MS4W-Shell - m} x

on, PHP, and commandline MS4W tools path set

ANSANGY Msdw

MNNAERU eRun localhost

MS4W - MapServer for Windows - version 4.0.0

i
| Gateway Geomatics

Intreduction

Documentation

Local Test Map

ANSVNAZDUNIIAAGS Msdw
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NSEUYAAIENIEA1EY PHP 21U HTML BenAangrudayatuanuaasuuniniuly
anueuy Gauge series way Graph

yafdauanannimesvasmuirasaamnil
<?php
// Database connection settings
define("PG _DB" , "sensor2019");
define("PG_HOST", "localhost");
define("PG_USER","™);
define("PG_PORT", "5432");
define("PG_PASS", ");
define("TABLE", "sensorink");

Scon = pg_connect("dbname=".PG_DB." host="PG_HOST." password="PG_PASS."
user=".PG_USER),

$day = array(); // $uUsunu x

Stemp = array(); //fuUshAL y

//sql dmsuneteya 30 g1udeya

Ssql = "SELECT * FROM sensorink ORDER BY day DESC LIMIT 1"
Sresult = pg_query($sqL);

while(Srow=pg_fetch array(Sresult)) {

J/array_push femsiiieniiléan sqt lddnlusauus array
array_push($time,Srow[dayl);

array_push(Stemp,Srow[templ);

echo $json = json_encode( Sresult, JSON_NUMERIC_CHECK);



7>

<htm(>

<head>

<meta charset="UTF-8" />

<title>Highchart</title>

<script src="http://apps.bdimg.com/libs/jquery/2.1.4/jquery.min.js"></script>
<script src="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code.highcharts.com/highcharts-more.js"></script>
</head>

<body>

<div id="container" style="width: 250px; height: 250px; margin: 0 auto"></div>

<script type="text/javascript"
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min.js"></script>

<script language="JavaScript">
S(document).ready(function() {
var chart ={
type: 'gauge’,
plotBackgroundColor: null,

plotBackgroundimage: null,
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plotBorderWidth: 0,

plotShadow: false

var title = {
text: "

Iy

the value axis

var yAxis = {
min: 0,
max: 60,
minorTickinterval: ‘auto’,
minorTickWidth: 1,
minorTickLength: 10,
minorTickPosition: 'inside’,
minorTickColor: '#666/,
tickPixellnterval: 30,
tickwidth: 2,
tickPosition:‘inside’,
tickLength: 10,
tickColor: '#666',
labels: {

step: 2,



141

L

title: {

text: 'perLvaTya’

to: 60, Pl

AU, YA INYI1AUULSAS
Copyricht by Naresuan University

}’

All rights reserved
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data: [<?= implode(,, Stemp) // Youa array unu'y 7>,

tooltip: {

valueSuffix: ' a9 LgaLdea’

D;

</script>
</body>

</html> P

AVANT UNITINVIABULTARS
Copyright by Naresuan University
All rights reserved
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TAauas (Fixooc.h)

#include <Wire.h>

#include <SHT1x.h>

#include <ESP8266WiFiMulti.h>
#include <ESP8266HTTPClient.n>
#include <ESP8266WiFi.h>

#include <LiquidCrystal PCF8574.h>
#include <TridentTD LineNotify.h>
ESP8266WiFiMulti WiFiMulti;

// Specify data and clock connections and instantiate SHT 1x object
#define dataPin D14

#define clockPin D5

#define Buzzer AO

LiquidCrystal PCF8574 led(0x27 );
SHT1x shtlx(dataPin, clockPin);
#define WIFI_SSID "pound"

#define WIFI_ PASSWORD "12345678"

#define LINE TOKEN "dkGWoKPY3ng5fWBakb6onHIweil WEVcWppZIPvniTwzy

void setup()
{
Serial.begin(115200); Serial.println();

Serial.printn(LINE.getVersion());

144



Wire.begin();
Wire.beginTransmission(0x3f);
lcd.begin(16,2);
lcd.setBacklight(255);

for (UInt8 tt=4;t>0;t){
Serial.printf("[SETUP] WAIT %d..\n", 1);
lcd.begin(16,2);

lcd.clear();

lcd.setCursor(5,0);
lcd.print("WAIT ...");
delay(9000);

Serial.flush();

}

lcd.begin(16,2);

lcd.print("Soil Monitoring");
lcd.setCursor(3,1);
lcd.print("GET Start");lcd.blink();
delay(100000);

lcd.begin(16,2);
lcd.setCursor(4,0);

lcd.print("Welcomel!");

WiFiMulti.addAP("pound", "12345678"); // ssid , password
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pinMode(Buzzer,OUTPUT); digitalWrite(Buzzer,HIGH);
delay(9000);
float temp _c = 0;
}
void loop(}
float temp_c = shtlx.readTemperatureC();
float humidity = sht1x.readHumidity();
int Fertility,PH;
float PH_F;
Fertility = Read_Fertility();
PH F  =Read PHO;
PH = PHgEY el
Serial.print("Temperature: ");
Serial.print(temp_0);
Serial.print("C / ");
Serial.print("Humidity: ");
Serial.printthumidity);
Serial.println("%");
Serial.print("Fertility: ");
Serial.print(Fertility);
Serial.print("%/ ");

Serial.print("PH: ");
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Serial.print(PH/10,1);
if (temp ¢ >= 25) {
LINE.setToken(LINE_TOKEN);
LINE.notify("gaunqiidaguu’);
// $egdtoya Alay
LINE.notify(temp )
LlNE.notify("mm%’uﬂaﬁ;ﬁ’u");
LINE.notify(humidity);
LINE.notify("s10@1msdaguu’);
LINE.notify(Fertility);
LINE.notify("Arnsanredagdu’);
LINE.notify(PH/10,1);
lcd.setBacklight(255);
lcd.home();
lcd.clear();
lcd.print("Data Sent to LINE");
}
delay(1000);

if ((WiFiMulti.run() == WL_CONNECTED)) {

HTTPClient http;

int temp = shtlx.readTemperatureC()

int humid = sht1x.readHumidity();
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int fertility = Read_Fertility();
int ph = Read PH(),

String url = "http://www.geo-
nred.nu.ac.th/research_s/2019/INKAvww/insertinkl.php?temp="+String(temp)+"&humid="+
String(humid)+"&fertility="+String(fertility)+"&ph="+String(ph);

Serial.printtn(url);

http.begin(url); //HTTP

int httpCode = http.GET();

if (httpCade > 0) {

Serial.printf("[HTTP] GET... code: %d\n", httpCode);
if (httpCode == HTTP.CODE OK) {

String payload = http.getString();
Serial.printin(payload);

}

}else {

Serial.printf("[HTTP] GET... failed, error: %s\n", http.errorToString(httpCode).c_str();
}

http.end(),

}

delay(1000);

}

int Read_Fertility()
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{int i,Fertility;
Fertility = 0;
for(i=0;i<10;i++){Fertility = Fertility + analogRead(0);delay(1000);}
Fertility = Fertility/10;
if(Fertility >= 480){Fertility = ((Fertility - 480)/10) + 93;}else
if(Fertility >= 360){Fertility = ((Fertility - 360)/7.5) + 77;}else
if(Fertility >= 275){Fertility = ((Fertility - 275)/5) + 59;}else
if(Fertility >= 200){Fertility = ((Fertility - 200)/6.25) + 47;}else
if(Fertility >= 125){Fertility = ((Fertility - 125)/5.3) + 31;}else
if(Fertility >= 65){Fertility = ((Fertility - 65)/4) + 16;}else
if(Fertility >= O){Fertility = ((Fertility - 0)/3.75) + 0;}
return(Fertility);

}

float Read PH()

{int i,PH;
PH = 0;
for(i=0;i<10;i++){PH = PH + analogRead(0);,delay(1000); }
PH = PH/10;
if(PH >= 480}{PH = (10-(PH - 480)/14);}else
if(PH >= 360){PH = (20-(PH - 360)/12);}else
if(PH >= 275){PH = (30-(PH - 275)/8.5);}else

if(PH >= 200){PH = (40-(PH - 200)/7.5);}else



if(PH >= 125){PH = (50-(PH - 125)/8.5);}else
if(PH >= 65 ){PH = (60-(PH - 60)/6.5);}else
if(PH >= 0 {PH = (70-(PH - 0)/6.0);}
return(PH/10);
}
void NumToChar(unsigned long Num, char *Buffer,unsigned char Digit)
{char i;
for(i=(Digit-1);i>= 0;i--)
{ Buffer[i] = (Num % 10) + '0'; // 234,23 ,2
Num = Num / 10;
}
for(i=0;i<(Digit-1);i++)
{ if(Buffer[i] == '0"){Buffer[i] = ' ;lelsefi =100;}

}
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Tamidrdaya (insert.php)
<?php
date default timezone set('UTC);

$host = "host=localhost"s/Zhost MelunsHnseRu Server

Sport = "port=5432"//wuAenay port 7Ild (UnaeSeta1aarld 5433 wiowmvau)

$dbname = "dbname= "//ldegudeyaninen1sinn1sieuse

Scredentials = "user= password=_";

$db = pg_connect( "Shost Sport Sdbname Scredentials" );

if(1Sdb){

echo "Error : cannot connect to DB\n"

}
Stemp = $ GET[temp;
Shumid =S GET['humid];
Sfertility = $_GET[fertility'];
Sph = $_GETph';

Ssql = "INSERT INTO sensorsoid(temp,humid,fertility,ph) VALUES
(‘Stempl'Shumid), $fertility', $ph?);;

Sexc = pg_query($db, $sqb);
if(1Sexc)

echo pg_last_error($db);
}else {

echo "Records created successfully\n";
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}
pg_close(Sdb);
Sconn->close();

7>

TAaniwdn(index.html)

<IDOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<meta http-equiv="X-UA-Compatible" content="ie=edge">
<title>Homex</title>
<link rel="stylesheet" href="node modules/bootstrap/dist/css/bootstrap.min.css"
<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">
<link rel="stylesheet" href="https://fonts.¢oogleapis.com/css?family=Raleway">

<link href="https://fonts.googleapis.com/css?family=Athiti&display=swap"

rel="stylesheet">
<style>body,h1,h2,h3,h4,h5 {font-family: ‘Athiti', sans-serif;}</style>
</head>

<body>
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<div id="carouselExampleControls" class="carousel slide" data-ride="carousel">
<div class="carousel-inner">
<div class="carousel-item active">

<img src="https://images.unsplash.com/photo-1440617711314-
deOledcddec6?ixlib=rb-
1.2.1&ixid=eyJhcHBfaWQiOjEyMDd9&auto=format&fit=crop&w=1280&nh=400&q=80"
class="d-block w-100" alt="Fist Slide">

</div>
<div class="carousel-item">

<img src="https://images.unsplash.com/photo-1559631526-5716df3cfacd?ixlib=rb-
1.2.1&ixid=eyJhcHBfaWQiOjEyMDd9&auto=format&fit=crop&w=1280&h=400&q=80"
class="d-block w-100" alt="Secon Slide">

</div>
<div class="carousel-item">

<img src="https://images.unsplash.com/photo-1518770660439-
4636190afd75%ixlib=rb-
1.2.1&ixid=eyJhcHBfaWQiOjEyMDd9&auto=format&fit=crop&w=1280&hnh=400&q=80"
class="d-block w-100" alt="...">

</div>
</div>

<a class="carousel-control-prev" href="#carouselExampleControls" role="button" data-

slide="prev">
<span class="carousel-control-prev-icon" aria-hidden="true"></span>

<span class="sr-only">Previous</span>
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</a>

<a class="carousel-control-next" href="#carouselExampleControls" role="button" data-

slide="next">
<span class="carousel-control-next-icon" aria-hidden="true"></span>
<span class="sr-only">Next</span>
</a>
</div>
<div class="jumbotron jumbotron-fluid">
<div class="container">
<h1 class="display-4"> Corn Monitoring</h1>

<p class="lead">lwurasnsiainnaautivosiulunisugninlnabesdni</p>

</div><center><button type="button" class="btn btn-outline-warning"
onclick="window.location="home.html"><font size="5">L6i71§j§5UU

</font></button></center>
</div>
<l-- w3-content defines a container for fixed size centered content,
and is wrapped around the whole page content, except for the footer in this example -->

<div class="w3-content" style="max-width:1400px">

<l-- Header -->
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<I-- Grid -->

<div class="w3-row">

<!-- Blog entries -->
<div class="w3-col |8 s12">
<I-- Blog entry -->
<div class="w3-card-4 w3-margin w3-white">

<img src="https://images.unsplash.com/photo-1511817354854-
e361703ac3687ixlib=rb-
1.2.1&ixid=eyJhcHBfaWQiOjEyMDd9&auto=format&fit=crop&w=747&g=80" alt="Nature"
style="width:100%">
<div class="w3-container">
<h3s<b>H1lnndesdni</bs</h3s

<h5>U1lwadesdnd Wiug 3.91.801 Hnlne) dudud Ugndils, </h5>

</div>

<div class="w3-container">

1% & v & @ = a da LY 1 v ¢
<p>6U'TﬂW@LﬁENﬂW] LUUWGULﬂi%@ﬂ"'\WIZJWNQJﬁW YABYAFIINIIUBINTEARNT Usgund 94

§ @ (3 a £ v 6 % tdy =
Wasiwivewandntlnaldluanavnssuemsdaivedive undullusemelned
ANNABINITLEUI I NALREIdR LYW N

wendnlaties U1sUFsaesdndrtlnadesdn i ldlulsewe. </p>
<div class="w3-row">

<div class="w3-col m8 s12">
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<p><a href="https://www.technologychaoban.com/news-
slide/article 5225"><button class="w3-button w3-padding-large w3-white w3-border">
<b>READ MORE »</b></button></a></p>

</div>
<div class="w3-col m4 w3-hide-small">

<p><span class="w3-padding-large w3-right'><b>Comments </b> <span

class="w3-tag">0</span></span></p>
</div>
</div>
</div>
</div>

<hr>

<I-- Blog entry -->
<div class="w3-card-4 w3-margin w3-white">

<img src="https://images.unsplash.com/photo-1562877773-a37120131ecd?ixlib=rb-
1.2.1&ixid=eyJhcHBfaWQiOjEyMDd9&auto=format&fit=crop&w=749&q=80" alt="Norway"
style="width:100%">

<div class="w3-container">
<h3><b>Internetof Think</b></h3>
<h5>Internet of Things 30 loT Avewls, </h5>

</div>

<div class="w3-container">
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. = A fa & A &1 = o
<p>Internet of Things (IoT) Az NsgunsaiBiannselindsingg amnsaeulymseds
Toyateiulamedunesiin

Inglddaadauteya niswenlealineauyilisianunsadanisauaunisidaugunsal

a a

ddnwselindsingg iumuesetnedunesiiald Taufsnadeuleanisldaugunsel
dlannsedindsinge dumaAIed et umesilad1iuasiaudus auiaduussan Smart g9
1okA Smart Device, Smart Grid, Smart Home, Smart Network, Smart Intelligent

Transportation

naanesnelaguiiues Juandanlusinigunsaidiannsetindiduiies
donanslunisdaazuanstoyawingi.</p>

<div class="w3-row">
<div class="w3-col m8 s12">

<p><a href="https://www.aware.co.th/iot-
%E0%B8%84%E0%B8%B79%E0%B8%ADY%E0%B8%AD%E0%B8%B0%E0%B%84%E0%B8%
A3/"><button class="w3-button w3-padding-large w3-white w3-border"><b>READ MORE

»</b></button></a></p>
</div>
<div class="w3-col m4 w3-hide-small">

<p><span class="w3-padding-large w3-right"><b>Comments </b> <span

class="w3-badge">2</span></span></p>
</div>
</div>
</div>
</div>
<l-- END BLOG ENTRIES -->

</div>



<l-- Introduction menu -->
<div class="w3-col 14">
<I-- About Card -->
<div class="w3-card w3-margin w3-margin-top">
<img src="corni.jpg" style="width:100%">
<div class="w3-container w3-white">
<hd><b>Corn Monitoring</b></hd>
<p>LSduLsziaifm’mi’mﬂmmW%mau.</p>
</div>

</div><hr>

<div class="w3-card w3-margin w3-margin-top">
<img src="cornn.jpg" style="width:100%">
<div class="w3-container w3-white">
<hd><b>Corn Monitoring</b></hd>
<p>ULDINTITINAMUN NVBIAU.</p>
</div>

</div><hr>

<I-- Posts -->

<div class="w3-card w3-margin">
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<div class="w3-container w3-padding">
<hd>gunsai</hd>
</div>
</div>
<ul class="w3-ul w3-hoverable w3-white">
<li class="w3-padding-16">

<img
src="https://imgaz2.staticbg.com/thumb/view/oaupload/banggood/images/2F/DC/75f3cel
f-2c58-43fa-84d3-80141edc23ec.jpeg" alt="Image" class="w3-left w3-margin-right"
style="width:50px">

<span class="w3-large">"Wemos D1R1"</span><br>

<span><a href="https://sea.banggood.com/th/Geekcreit-D1-R2-WiFi-ESP8266-
Development-Board-Compatible-Arduino-UNO-Program-By-Arduino-IDE-p-1011870.html">
islfisi</a>

</i>
<li class="w3-padding-16">

<img src="http://www.mauroalfieri.it/wp-content/uploads/2014/03/SHT10-Soil-
Temperature-Moisture-Sensor-interno.jpg" alt="Image" class="w3-left w3-margin-right"

style="width:50px">
<span class="w3-large"> 1 ingaumngiuarA3IuTU</span><br>

<span><a href="http://www.mauroalfieri.it/elettronica/sht10-soil-temperature-

moisture-sensor.ntml">LAuLRAN</a>
</li>

<li class="w3-padding-16">
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<img src="https://dq.\nwfile.com/ /do/ raw/z1/6c/72.jpg" alt="Image" class="w3-
left w3-margin-right" style="width:50px">

<span class="w3-large">wuiwasindelufu(NPK Meter) , wuwasinauauysally
A (Fertility),PH TuRu</span><br>

<span><a
href="http://www.arduinostep.com/product/366/%E0%B9%80%E0%B8%8B%E0%B8%99
%E0%B9%80%E0%B8%8BI%E0%B8%ADYE0%B8%A3%E0%BI%8CAE0%BE%ATIE0%BS%
B19%E0%B8%94%E0%B8%9B%E0%B8%B8%E0%BI%8B%E0%B8%A2%E0%B9%83%E0%B8
%99%E0%B8%94%E0%B8%B4%E0%B8%99npk-meter-
%E0%B9%80%E0%B8%8B%E0%B8%99%E0%B9%809%E0%B8%8B%E0%B8%AD%E0%B8%
A3%E0%B9%8C%E0%B8%AT7%E0%B8%B1%E0%B8%94%E0%B8%84%E0%B8%AT%E0%BS
%B2%E0%B8%A1%E0%B8%AA%EQ%B8%A1%E0%B8%IA%E0%B8%BI%E0%B8%A3%EN%
B8%93%E0%B9%8C%E0%B9%83%E0%B8%99%E0%B8%94%E0%B8%B4%E0%B8%99-
fertilityph—%EO%B9%83%EO%88%99%EO%BS%94%EO%B8%B4%EO%B8%99“>L‘ﬁmL§M</a>

</i>
<li class="w3-padding-16 w3-hide-medium w3-hide-small">

<img
src="data:image/png;base64,iVBORWOKGgOAAAANSUhEUSAAAPOAAADKCAMAAACTSK2IAAA
Bs1BMVEX///8AAAADLTXj/2gD/AAAAeQD/2ACwWy68AdwAAegDAFRWACWCpazESFQAAdQCCraFf
mM1319fVnZ2fDw80fn5/bAAD/6IngdODt 7e3Ly8v/3Cx0dHSysrK/Av7T9hYWGcnJweHh5UVFTt8+
0INTX/4ACTk5PX19c8PDynxaaogKiltbXROdGKiop+fn5xcXGXu5f)128n/65j/30YaGhp1p3S70r
v99fUyhzD/aVr/77L/5GOAQQ7F2MXc6Ny+clGLtIpSIVFooGf/54EsL.Cz//PD/9c7mcnQ/jD3/pab
/99r/8bhISEj/99f/TaWHcwD/6+sAaAD/XMTIXADrk5T32Njuo6 T/SEi3h2D/YWHbxbblpYtJkUfN]
r/d3f/40D/hITY40/\aGrjVFf/ODj/Z2ejYhnILAGOXi29UirLfme8jWn/Gxu5imT/traueUj/k50njgB
1ZADDpwBBOABCTWDVUCPMg5THU0QjKj5pWeAZPFETGCUAABSPSzvIZH3//727G2UhGgDPu
VXeJCnGLYOANNAAOqyxURNhhseSqdbhRUM3xuNDc78¢YbjSYInSUkjOMhyBUCKJAAAXOLE
QVR4n0O1dC1vbRtaWDMIWQgYDjm1iG19ix4DBDtiYEHuUxgeAkhFJCaBrlpSSUL7Qkabvb735Nudt
mt7v7k785MyNpdPP9kvOevU+bWCNpNO+cM+ecOTNSOM6BAWCOHDhwAMCBAWCOHDhw
AMCBAWcOHDhwAOATDYEpVLI58VIfFL6CF8HVerFYdOd9w25bH5Co5IuZrcJUXfZKX g/ XYwFBE
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DXSKTPslvYMibw7V6i6EF1ETRRk2dUY8sflYTe5a1 TKmcmalLCHGotiMr8pb9Jb+0ZIX3FtThLM
NZRIDRBAA0OxegFTPVYbd+G5QPpMYzjKh51HoSahL5FLIrDpVKOxu5XIZt 7ulrVOikRh2y 7tE4s
yrORa8wtRWLpNxFXxGICtAbdvP6ilgkEhekKbdJfR+fvn794zAaln+UZFXRLZXUBOL17/z+Lx4Pv
(0DgKCaMquzP15MjH81MXHx00/fWx900/gNsiQ0oHA468dWXEwhfHD470Ohx00/qOREOSscKTi
uaTpxdf TTw6ffX1gINHgNMFAT19+OHRNTdv 7IwOrVcpeRmZOWNA/vj116evEBSNEHZ76FWw
dw9+OKrgmzu9q7U9KIIXzgwnHr969fXvkM5/0OaHg9aMecn+JWL98Sdhfoq7adlCpYScn6fz4dl
ffivtOoHKfOO3dUw+fdb/Wj54i7p/3rtd2Uakh7ThdmHe+cfjsxMX5+eHj8/pA7+rtK/VE/nr7++ejo
J/20uCUkVEjiNVP3+NuLiYkv/crhwy8o84ueBjiflZBfd0ZHP+11ze 0AgKtS952+Bp7jx5wPxvYix72
gzF/37om+3/54C/CXP8MR4jdsYdepKaHst5j5hP+1259FzBfD3MmMIMPNXvXzkL3/5+ddff/nt1g3
fPKNHN460DsnLAXUVPX5KVINMXIiPrKCjpO+bhLZOkulLvoSOn72861bn6HxPjSVx9SJhfcpftx/ji+
PLhIyL/x/v+ihcdfjM8wd2fmH/XpCQwB1ifwMKtZ83P+QW38lzm3cP/6+98+8fP70+RH8QNxX9
EQI87f0z2WgCWQOv3960lo/Pid3//u3TiCfA99QE/XxIM2b56PfwAj/9dYvaL QPR+iY ujgHefzoAuFP/
VEXeQjid/53x+P+Hk3dPn1mKLgzCiVY5YCERF2uM8eBx48De/7xd3vH5+fnR34s9EN/9ZYYXW2G
Si5HOR8///GXrqvuFD5EfcpYiGTuf793vud/cgKH6/6jrmX/DQpan6ql4B/fVEG)/c/dViw5zmQkd
VMuTuESDUHP6SEa8V67p7zCZ6tPCcHKISBSI+6rLILICSYuEoWueVne+fKtOrl/+Jdtzr/IE5U38
AB60fh0gZkBJKWMI3Avo22D 1Hv2tzd UWFpKGT7IfPRIA7TX1AIWSN/QYczXrfuzbiKiP/e/93UpdS
1Ag8KkT2Q4ZEMNRizVB+gmz73hP/8YvzcOT750Fh1zZ+IMXQMhQaih6bzCzyb/43e0/0OL1+cv
+nNsHy;j4/5y6GO9IFLmkuHEMVLAd3vnJz181ggenxhjnAFDzcd 7Df 7tGYz1J3u9DODVGLIPfirMR
HdAF1XdPnil/dowiWWTljk+srFtGKnX0tE+M3JkYZ+DIKfruEtxMMcQzT/YOnlwemUKZRF 1ydbg
C+Y2J++jzYZFX195c4gRW+044NvgP2Xb/nu6 WnCQVON3cugX3laWnEpK2i0DT4T3MNMJ/uP5
UXFP6SslrCgHawacm5p8MR+xubdXRJalLMCxzJHaw9sqcfUsSq92tvW9+EDLNuCmIdk22E3Uu
cNz/8nli50KSxCErh412ZhLxtoNL6jTIB1Gu1L6Xked6OM6iu78PWICRUpmz9j66EsYO+tHb55+/
VvT55RAdeInDUNdytPgZI3b/G2Uo/vj1 Ty5k3ya9drW 1APDs TdeUjdJjUmSpulSBPhyn5P3+y2f+
dzjerkiCjF2/\LOtrynoEuPwFhV6JmjsKaUgQ1SiUTlpxcwZX0P1g1INXseRay/XKeWMMeRtHc/U
Md6b9neOitdA3SULZF+cRyzVJicL JVGeKnLraOb2gvFAQsdif65SH/bcJWelugd XZLxVVPadKt
wRONxthBY/7vSBjDPVCYHOUWIpW6eMdu3yCTOPKXUo9iPGnQ/RuOdqgtVojobPcS4WpDHes
hbOVDsX+ORu694hH+0hlctOtz6zuS/IDRuVrlcnCIMGWihyDjAY3RhHW5e80fA1764eyz3arRY
mr7M+490/Uuyte0Q5CA8gMRNIL+/Ewultsuyle2UYbvHIMIlgyuEQWaKHQsjbpZouDQk4dwN
AJIwSvJ9SmEaskjmbely3XOrdg943GZINfd1Gg6q62PpOrggevVXiRI1VyZmZD5KsWitM8mju8
gbP1FGU5XQPXkuDz2CJkEJa5X6MKizc1VZ8Bas32f[T8oMezSf978gJ)yQLFkIhkcfrONVExaprPhT
gLmOnvLfkbnBhvgBupXV5ykdkFmctVUGQFjF3ryd/1grbrA6GrwZtwuapN32BJSdQHkjsZNmV
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0S6UBMOWilNUCd6JEKRIFe4RXM16YPDUIShOFPWppqUQWLQhtEAV3FN89UTI+Lv3JyojNMB

ZYBnrpESslQ+eqcD/NQGy21PNNL80VTOrDADD5anUJL 1IrCFAUWAMNXF/JLu7kr3/721+PSill 76l
wbohriiQw9HgFQcqceeDPSY/Xx9WaDngkMZ4Bvi9HNI8g5vXFWYU6b7rDdyYQsVdcpVlpa 7K

wJSsaC6/7CZJTCrhXyrKrQPymN5fzutwWTtAMoZGx6S0qWH+FgoFdOgpSnzFvei5gFjl5KHtVIa
ddIBWNRLMGDEMmMR+6tjLe TEVWZjMAhS+AWLXY2X22\Wcxy ZinGoxFdwJv/51PKOWBbMEo08

VEBmMaQJ3IViwiNgSRsGAMQZOlug889E ucOqdpKImECc L TNW2InlltGf63Q+3LANWQuixaKL

OWroqiTsjCViwoAJATWBPgBJCPk8Cypd2StkOY3LIFCAVQZYbkjkxkWy TinYFAlm9hsAsdL+WO
DSOlfrVF4ghJsjgBIOUwyVwuFGVk6MougVwicldL+eYvyQoDM/DIAGNtN2+dOc/vk3thriWtZJC
kF16NdRcLIupRYu8BLLsr7200i8Xeld+wvTOECjW240/9dghTd+cTwREbpComKIXEAAQUFdOK

FOS5i3t0OEMUF9AYAJOTR6pB3my/RulméJivkWPdorogpKZclYZAfRvIGIRUVS+TrQnLAGNb6bY
N2VkCuzgsOOXjT3L+RxON8BKjNuX+o6ltvSdn1bul+d8alhjXS6auLuruWJBghUnWOM3K9adIN
QecxTi0BuV+B8N8SJVbb2rg7COjoaAeDbVEqoDTs+122WuyV3NPtGXLtb06Sp5KrFFIL+2Bmm

wb8oH22eujveKMUKTtgo6dy5rAX5zGyd0uVzfFtKplLIWCXU+wsOuogoMCxdivuyuezyWFs/bz
LGBrRgYc/BplztijrFiFLt8XxnHUYgYCHr1oSFx5y1glydduVgzbRANal7PhUDgOFJm1mc5gl HGG1
luQex1VOeTKPAXIUKZLKTrPwL 7wkrWjdD3MBIXpZbvrkoyRIz2gdgloFDLwlgDgL TOdguK4VhK
zxj2afYPPjvhSy50UUdPwcgmSw2nimhsxl/NFyeWWFA33yHmX1RKNMQ4eWCxnM1sLW10bt
DYJa8rLAy4RzQXwYiLIHFIObncZcplLEelUMIFFveCW5VKG74ENPykgwv3TT)1gLPWb3Tr614CP
gPkO5WPDIKBXxTc295hY+LZ1js3jPdBiVZKkFyF TF7TRbV/FXfCQwF8clUUWZzjOGu218ftro+gdU1Am
vGBDxrJd1QY429glJawjoYCKjfvMjXYHFYFbOSupJ)5vzdewcHN2834R7Rr 1uSBFW+Xjfx+ddtZv
+px6WmInbw/Sr5RE2SB2bluGDUXEQ9d3d7ZGxsDP5fvacWmnQ+GeJ002tdQiYPVg20PANpH
KTc7kk1HymKWagaZRs/zZWnMgAOxJGINGKmMnIzObYilgxEVX0xowGGR6M2/JwXNntzkNIg5mfu

Ys1SVELVMexi2b7wQWmO0/dT6KmpFHjTreFRNOpdmYjfHdFjbJueMIX 72CYysQuawXKETxm8H
PSHp8KVVQKhLsMiB3T2dNxYS2wF/bEwON6cOZijxbfHRozcN+iplOEO3F7WfgMZnLesHRUSN
dmDqgYt1In7mvdUgO8PuUxgTFLCNeNTFN5G64BU/cE/ptxezc T TKAIkZURerHMnONSDVWVE3

pMFP82ZyZ0e)Ox 7 sxpsWFGIMUx9b16WmxCtkLEX/pOkabHFW1AOTESp+OLAQO0CCNaY18G
BXZqgde2CmWZ32dTIw6XVOxjAWOrFi2si8w TNQjpNSa+MjYTXLaOFzwbso2JKk4Va/XdSIvaYie
Tkua6DvPxwfD25yJJFbmno3QR1bJfSvG26apnZNhbVk/IUEGHU8gleuSTWQOINo2t5cw52Z1+

aYNB5GXXXx+WXTfDF52k6vmbBWiDmt6kMCIBFrKAKZ8AxjwpgdSbbNjrhgb UxgEAZIE9vUZNh
SJAReKUsXkFAET78bjVdLDVkjcHBNTI2ON7yNgBPmM8W3jzhLBQstlbjjeQli6dlaecAYmDW8KZtm
tw/6sSrWijllihukrVbUcShrt8HYWzFIBUsUdylL Xg0mj32bi/1RtTrEv2UNp6wizprJ9eN8e+aMSVg
CPJCg6Y+3YQ69WE6WCe8VJigVfLnozuS2Jgul6plKXcgY7TEPS3Bp90JQyX9BTmMBhQPbOM5Rez
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Z16TnbWsX6UOCyqsR1wj53evrl6MzG3TIJGIIN7DbzdawryiTsqv2FIN582bECw/L+pTHBOJ5EY
XKT7Pisbm7+JgxdjN9Zs4FVaw]dtKm+3YaTydvhnG5H7XMYmgbhvEM90XtBjwx3mW7FKJCm
HEObV1hT5HUS6ATZhuNV+Yvhv6y9URKII+3ADL6JE/qa74PRXGj+vUVBpdDt8iYZ+sYNI41R)S2
c+wpL9kzhlLcAatfiHRNGIBHKMCRpjz/QawVjTErNydalOEkYa0o22FaecE/Wa4fUJsHKMQwTHZY

wdSLDEQF//cxZGF63skbFQ+TGamzRmaldpkFyruggefl1B6w1j7THITGmaveHdCZHRWY+66Z+Q
G9wyj0ViYbukgACkxghZOHM+7tt2c3p 1zU+KGXiIUVE2detWhFNVNgOHgw9ywdONZr9p+6KT
JTs6L3RjTyal70OrCYt5RbYp2BT+gFQT+8YqTCD7NAMrD+Mja3e2FXLzGFQKz6YpR6DgUTAX)E
QBXeRIRXhzvG7t27u+z1VpsM5rmmOEOXoGDbJHZj7ZEesrSEFfUGTtVyeOUr8kkvoKs3BYxX9K
1Z7jtzk5UjsDHaPusFItbckEFLDBGPIT3dbp1dwWZXRATKbNVKFFVMIJE+EQT7 IMQ3xnMv6S/0
Nu20iKSP5UNLmyhbnlOwaGisVGywTB8KIYb+nHO1¢QwhZ 7hmNfWDedmddqOtFbBCIC+60z

PNGS4xeDGbdsdGiwM5Kdn42tRxvcELEQ2AT rTWOBeDIznyBVzitvOYl1/¢GaTbbz6oeuZbOtJ

NL1RUaYKnOY79VGiddgn5wg2WFm1RYBrY36lvoUUBXIs6ACXHC1BXXO0l0Uy ZL ViOvfla3ki3H
VvYbR1sAJuslC2M98fVsRIWRRfID2gYtM29bSNsERbEWYpaRIg 7/ WBoD1970t+uzBEW5psuMeP+
WFoe9D972tbrABO6XtPytBInvWXV2Zp6FQL401rHsY/dGu77dsSnT610dZ6hNhQ/onftgxdxdm
EJtul+rzMalvW5d55jG3ekaHDIJZdLBHAE/IGPbD/b7h93Wh 48BxAEsPdLj8139Hbiv8H5bt+ug//
+u/ef5//vfgBuBKUIWgOMC4efPmPcDtf0I1/WCu/J/5AW0Y3N29¢e//27Xs3DwaQhe3NzY2N 1d

W5uZGRawhjY+j/7z/SN+9f3j64dg2dfdD/ahtjGg5de/vd2Mjb3701//D2weoPv//D5ubm9jbgsQ
PUS7dvo6nNbnMmLXC9e/vewY3tzY3VObYdtrsloA++U5uG2ts)Ydu6cfOP3plLKv/vDGC2x6CjU
WNWNzeOrgDfut90Ruze3N0Ya87RpdfeqUHrIm6n/GlGsBy3VThjMbd643zr1+ySb3knbHrz9CP

BOX5jDA1CTWIOOQRcF2pQ80vYr23plb6ltBB1z6w5MW+eQ0t+4deftuddMAWThs4JCNBvuGzJt
+CLXXOT3gpX/k3Nzaxga2dtjY 3e+RrWvWI6hXwPCnkEAJOR82DZGE 7TABWFUw1xDKVfieDXw7
1EOdHrg770tul3ZgywdAO0IEDBwWACOHDW/WPhfZ5fmd5wvnhU+SpBNErWeKJJUjKIH+PX4gsc

Nx+dJIAXBKPMwWVKSZENmM4js8n 1yG/EI6GqWrzb50VPvkwiVOWK1NgYtH8dpCNkgWExeSZCIK
JBpHAUX]jSgYkmyRLEPEkzlykdUxgZ43nry/Dmk1wv/2EBk2/XIW8cdwUzdKVvaCSJ6BztSSToM
V5UAB7IWugiuLSRG8WKjXT68yS 1LT/LT2yssyRzNb+/TSNZrdnlU8bFhlLxirr62uk|SE4s6JWgh7
Qdsla0dsPLYXjaZxyX1CYziokaMFKKILk+cVIKjUfd5PzqVSIUr+KfpMDnudKQW20zGTxrbBQqgly
oUk+jMzOoniS/g+6NKNTjhDrsH8H6saCnDnuocc/Gyllspo74hmZmSXPbzw2G1INQXXm2AB2

UV60gkWejCplJOGFi6tlskwGRLI+IGKXOYTH7MHVcts9Qj 1JVihKuPj31LKrmggX10CgnjclPpdR3
SA08fqGATeppNeEZRMMZnhrkd+LAKWI+bZbQJPKki/s21KP8AuUlFQj1FpB6PABEQP61Rp LI
cZ6jxUY6YOHUSWOGL8DIUooB6jldagle luM1rjtZGNGA484rOGSLD8dIs3AV8XTnnrgdQD5sgRq
WyCJ+4ZQX40GotvnoYkTfFilPgNIR6O+HFlcjFzHh/BAsgaqpd54BOnPxvhZsCAs9QBWnJb26ul
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AVtUWBI9A]jI+jv3ykMOACRCTIWIHXUTukp87TYYIaCZ1DgMdBwdOYCKouG+JjQZV6SnmI9R6N
OAYdXkQ7G8QP01K8jUOrMaYwPI8scXmKoB/GZaAf5erwAMI+powgnEW1MHUt8BdtVXukee+
r760BrMtk5RT7GggCHUbSUECIIW5XaMeS+7sJAlLuCyCe 1BHHUuUcjOYYbh8fOlOfByXt5EUde
FsJKkjjtQCgdMh8prJRbFfRsU/dvKWnTgmhm6ezKewMZwnfGY4OyBjcqV0ZVVEXtBrrgCHL2W
VcogOOak5lV3DPAVUO3umjUe/hiZIiB+0CuY4gpu7DtVBVQTBLNhIFE2cZjSV3dGULHegxL CFNfA
olpVOodremU4ZVVmHODAWWX2jKh TI6FValP46tSVi/KNQQ2t 1 IF6lwKtAZYIgrhcHgxCe YKKIR1
2exL6jE+uhgOp/Dn50D1EnYHMDoXvcpeuaxojwV 19Du7GF5cAVVTgNPNnzKO2xEmnggSSvOb
cZsnmzOV2X3NHhKMreKAFNe8A1KOkidjoY+oB6gatgAeoxdJGEAsfh+aHVLesUZ81W3iVOWWr
QXi+QU3VJuwcZij 1 IKXOx6NKOBJvd2Md 1dSkT099XomOfCTWBNu6Qrzbjta7KgFlymdZtfNBiH
t110kuoLSyizRO+tanBrL7atU7xFww1LOOXXHFhyOygSzZvNv+PgNAOJWAB5H5ZtRNoDMzga
ByFJoJwTG5YAkXGBMRVBKkF5FeQ3cFAZO405ZmIr7gzIzxSi3iXKL 1kMrxYYT85AIzEQ5XgyoglD
enUXmIXrOlalkkz87PL5JzSWPAXNYZsnysHIVGtd2WHyx8He20aoZ0y 7uxh4nFfnxxJDuoHbTd
wifydxg+1UgcOHDhw4MCBAWCOHDhwAMCBg97i/ wDMHui200yJZgAAAABJRUSErkJggg=="
alt="Image" class="w3-left w3-margin-right" style="width:50px">

<span class="w3-large">Smart Farm</span><br>
<span>Lorem ipsum dipsum</span>
</i>
</ul>
</div>

<hr>

<script src="node_modules/jquery/dist/jquery.min.js"></script>

<script src="node_modules/bootstrap/dist/js/bootstrap.min.js"></script>
<script src="node_modules/popper.js/dist/umd/popper.min.js"></script>
<script type="text/javascript" src="cordova.js"></script>

<script type="text/javascript" src="js/index.js"></script>



</body>
</htm(>
qﬂﬁqé’au,amwmﬁma%ﬂjaqmuwa%qmwgﬁ (chartemp.php)
<?php
// Database connection settings
define("PG DB" ', "sensor2019");

define("PG_HOST", "localhost");

define("PG_USER", "");

define("PG_PORT", "5432");

define("PG_PASS', ");

define("TABLE", "sensorink");

Scon = pg_connect("dbname="PG DB." host="PG_HOST." password=".PG_PASS."

user=".PG_USER);

Sday = array(); // AawUskNY x

Stemp = array(); //FuUsnu y

//sql dmudstoya 910 g1uteya

Ssql = "SELECT * FROM sensorink ORDER BY day DESC LIMIT 1%
Sresult = pg_query($sql);

while(Srow=pg_fetch array(Sresult)) {

//array_push fensieniildain sql ladludauys array
array_push($time,Srow[dayl);

array_push(Stemp,Srow[templ);

165
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echo $json = json_encode( Sresult, JSSON_ NUMERIC CHECK);

}

7>

<html(>

<head>

<meta charset="UTF-8" />

<title>Highchart</title>

<script src="http://apps.bdimg.com/libs/jquery/2.1.4/jquery.min.js"></script>
<script src="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code.highcharts.com/highcharts-more.js"></script>
</head>

<body>

<div id="container" style="width: 250px; height: 250px; margin: 0 auto"></div>

<script type="text/javascript’
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min.js"></script>

<script language="JavaScript">
$(document).ready(function() {
var chart = {
type: 'sauge’,

plotBackgroundColor: null,
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plotBackgroundimage: null,
plotBorderWidth: 0,
plotShadow: false

Iy

var title = {
text: "

2

the value axis

var yAxis = {
min: O,
max: 60,
minorTicklnterval: ‘auto’,
minorTickWidth: 1,
minorTickLength: 10,
minorTickPosition: 'inside’,
minorTickColor: '#666',
tickPixelinterval: 30,
tickWidth: 2,
tickPosition: 'inside’,
tickLength: 10,
tickColor: '#666',

labels: {
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5o

from: 35, &

AYEANT UNIINY1RYULTALS
Copyrighit’ by Naresuan University

1]

All rights reserved

var series= [{
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name: 'Speed’,
data: [<?= implode(,, Stemp) // ‘?JjaanJa array Wnuy 7>],

tooltip: {

valueSuffix: ' D4ANLYALS

b;
</script>

</body>

e AVANT UWITINYIAVULIA2S
Copyright by Naresuan University
All rights reserved
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U
[

ﬁﬂﬁ’]ﬂ\‘iW'ﬁﬂﬁWIagLLﬁﬂ\‘lﬁ’]ﬂ’)’]ﬁJ%ﬂ(Charthumid.php)
<?php
// Database connection settings
define("PG_DB" , "sensor2019");
define("PG_HOST"; "localhost");
define("PG_USER", ");
define("PG_PORT", "5432")
define("PG_PASS", "™);

define("TABLE",  "sensorink");

Scon = pg connect("dbname="PG DB." host="PG HOST." password=".PG_PASS."
user=".PG_USER);

$day = array(); // fuUsunu x

Shumid = array(); //fUswnu y

//sql dmTudstoya 910 g1uteya
Ssql = "SELECT * FROM sensorink ORDER BY-day DESC LIMIT-1"
//3U sal

Sresult = pg_query($sqU);
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while(Srow=pg_fetch array(Sresult)) {

J/array_push fensiieniiléann sql ladnlufuus array
array_push($day,Srow[day));

array_push(Shumid,Srow[humid]);

echo $json = json_encode( Sresult, JSON_ NUMERIC CHECK);

}

>

<htm(>

<head>

<meta charset="UTF-8" />

<title>Highchart</title>

<script src="http://apps.bdimg.com/libs/jquery/2.1.4/jquery.min.js"></script>
<script src="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code.highcharts.com/highcharts-more.js"></script>
</head>

<body>

<div id="container" style="width: 250px; height: 250px; margin: 0 auto"></div>

<script type="text/javascript"
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min.js"></script>

<script language="JavaScript">
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S(document).ready(function() {
var chart = {

type: 'gauge’,

plotBackgroundColor: nul
>

N
plotBackgroundima _(’@' ‘
erWidt

// the value axis

var YAXxis = {
yﬂh

~RAVANT UNIINBIABULTALS
Copyricht by Naresuan University
All rights reserved

minorTicklnterval: 'auto’,
minorTickWidth: 1,

minorTickLength: 10,
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minorTickPosition: 'inside’,

minorTickColor: '#666',

tickPixellnterval: 30

plotBands: [{ &

AUANT UNIINYIRYULTALS
Copyficht by Naresuan University

color: "#HDDDFOD' // yellow
i rights reserved

from: 30,

to: 60,
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color: '#55BF3B' // green

3

s BUANT URIINYIABULTARS
Copyrichit by Naresuan University

json.title = title;

All rights reserved

json.yAxis = yAxis;

json.series = series;
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S('#container').highcharts(json);
b;
</script>
</body>
</htm(>
qmﬁqé’a%’agamequsqﬁmaﬁtamﬁhpH(chartph.php)
<?php
// Database connection settings
define("PG_DB" , "sensor2019");
define("PG_HOST", "localhost");
define("PG_USER", ");
define("PG PORT", "5432");
define('PG_PASS",");

define("TABLE", "sensorink");

Scon = pg_connect(*dbname=".PG_DB." host="PG_HOST." password="PG_PASS."
user="PG_USER);

Sday = array(); // fudsunu x

$ph = array(); //fudsunu y

//sql dmsunetasa 90 grudeya

Ssql = "SELECT * FROM sensorink ORDER BY day DESC LIMIT 1%

//3U sal
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Sresult = pg_query(Ssql);

while(Srow=pg_fetch array(Sresult)) {

J/array_push fenisiieiiléann sql ladlusauys array
array_push($day,Srow[dayl);

array_push($ph,Srow[phl);

echo $json = json encode( Sresult, JSON_ NUMERIC CHECK);

}

>

<html(>

<head>

<meta charset="UTF-8" />

<title>Highchart</title>

<script src="http://apps.bdimg.com/libs/jquery/2.1.4/jquery.min.js"></script>
<script src="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code.highcharts.com/highcharts-more.js"></script>
</head>

<body>

<div-id="container" style="width: 250px; height: 250px; margin: 0 auto"></div>

<script type="text/javascript"
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min.js"></script>

<script language="JavaScript">

$(document).ready(function() {
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var chart = {
type: 'sauge’,
plotBackgroundColor: null,
plotBackgroundimage: null,
plotBorderWidth: 0,

plotShadow: false

var title = {
tely"

2

// the value axis

var yAxis = {
min: O,
max: 14,
minorTicklnterval: 'auto’,
minorTickWidth: 1,
minorTickLength: 10,
minorTickPosition: 'inside’,

minorTickColor: '#666',

tickPixellnterval: 30,

tickWidth: 2,



178

tickPosition: 'inside’,
tickLength: 10,

tickColor: '#666/,

labels: {

from: 5.5, &

SVENT UNIINY1RYULTALS
CopyfigFiteby-Naresuan University

}’;om: . All rights reserved

to: 14,

color: '#DF5353' // red



2

var series= [{
name: 'Speed',
data: [<?= implode(,', Sph) // Yoya array unu'y 2>,
tooltip: {

valueSuffix: "'

15
var json = {};
json.chart = chart;
json.title = title;
json.yAxis = yAxXis;
json.series = series;
S('#container').highcharts(json);
b;
</script>
</body>

</html(>

yadayauansAmisniiinasuansrUsuinsinemis(chartfer.php)

<?php

179
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// Database connection settings
define("PG_DB" , "sensor2019");
define("PG_HOST", "localhost");
define("PG_USER', "postgres");
define("PG_PORT", "5432");
define("PG_PASS", "lgiscidatabase")

define("TABLE", "sensorink");

Scon = pg connect("dbname="PG DB." host=".PG_HOST." password=".PG_PASS."
user="PG_USER);

Sday = array(); // AIkUsHAY X

Sfertility = array(); /S uusunu y

//sql dmudstoya 910 g1uteya

Ssql = "SELECT * FROM sensorink ORDER BY day DESC LIMIT 1%
//3U sql

Sresult = pg_query($sqU);

while(Srow=pg_fetch array(Sresult)) {

J/array_push fenisiieniiléann sql lddnlusuys array

array_push($day,Srow[day));



array_push(Sfertility, Srowlfertilityl);

echo $json = json_encode( Sresult, JSSON_NUMERIC CHECK);

7>

<htm(>

<head>

<meta charset="UTF-8" />

<title>Highchart</title>

<script src="http://apps.bdimg.com/libs/jquery/2.1.4/jquery.min.js"></script>
<script src="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code.highcharts.com/highcharts-more.js"></script>
</head>

<body>

<div id="container" style="width: 250px; height: 250px; margin: 0 auto"></div>

<script type="text/javascript"
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min.js"></script>

181
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<script language="JavaScript">

S(document).ready(function() {

var chart = {

// the value axis

- AVANT UUINYIAYULTATS
Copiyticht by Naresuan University

™™ Al rights reserved

minorTickinterval: 'auto’,

minorTickWidth: 1,
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minorTickLength: 10,
minorTickPosition: 'inside’,

minorTickColor: '#666',

title: {

text: Waswus’

L

BARNT UNIINYIAYULSARS
Cop¥richt by Naresuan University
2 Al rights reserved

color: '#DDDFOD' // yellow

5o

from: 30,
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to: 60,
color: '#55BF3B' // green

5o

from: 60,

}

1

AVANS UNIINYIAUULTAQS
Copyright by Naresuan University

json.chart = chart; N

—All rights reserved
json.title = title;

json.yAxis = yAxis;

json.series = series;
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$(‘#container').highcharts(json);
b;
</script>
</body>

</html>

U
[

yamdetayauansrtauundiluguuuunsau (graphtemp.php)
<?’php
// Database connection settings
define("PG DB" , "sensor2019");

define("PG_HOST", "localhost");

define("PG_USER", ");

define("PG_PORT", "5432")

define("PG_PASS", ");

define("TABLE", "sensorsoid");

Scon = pg_connect("dbname="PG_DB." host="PG-HOST." password="PG PASS."
user=".PG_USER),

Sday = array(); // fiaLUsunu x

Stemp = array(); //fUshnu y
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//sql dmudstoya 910 g1uteya

Ssql = "SELECT * FROM sensorsoid ORDER BY day DESC LIMIT 10 "
//3U sal

Sresult = pg_query($sql);

while(Srow=pg fetch array(Sresult)) {

J/array_push fienisiieiildann sql ladlusauys array
array_push($Sday,Srow[day));

array_push(Stemp,Srow[templ);

echo $json = json_encode( Sresult, JSON NUMERIC CHECK);

}

7>

<htm(>

<head>

<meta charset="utf-8">

<title>chart</title>

<script src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.3/jquery.min.js"></script>
<script src="https://code.highcharts.com/highcharts.js"></script>

<script src="https://code.highcharts.com/modules/exporting.js"></script>



187

<l 9@ >
<script type="text/javascript">

S(function () {

S(‘#container').highc

subtitle: {

text: "

}, & &
AVAN T ABIBNYUNABULIADIT
Copyricht by Naresuan University

datalabels: {

All rights reserved
enabled: true

}
}}
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enabled: true,

AUANS, HBNINYIAYULSAQS

Copyrigtvt by ivaresiEan U niversity

this.point.name&L\Ler(ﬁig;h tS reserv Ed

}
}7



legend: {

backgroundColor: ((Highcharts.theme && Highcharts.theme.legendBackgroundColor) ||

HFFFFFFY),

shadow: true

}’

layout: 'vertical,
align: 'right,
verticalAlign: 'top),
x: -10,

y: 100,

borderWidth: 1,

plotOptions: {

line: {

datalabels: {

17

enableMouseTracking: false

series: [{

enabled: true

floating: true,

189
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name: Temperature',

data: [<?= implode(,, Stemp) // %’azga array kAU 'y ?7>]

1
D
D;

</script>

</head>

<body>

<div id="container" style="min-width: 310px; height: 400px; margin: 0 auto"></div>
<script langauge="javascript">
setTimeout(location.reload.bind(location), 10800000);

</script>

</body>

</htm(>

qgﬂﬁqé’a%’agau,amﬁ'lmm%uiugﬂquns'lw (graphumid.php)
<?php

// Database connection settings
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define("PG_DB" , "sensor2019");
define("PG_HOST", "localhost");
define("PG_USER'", "postgres");
define("PG_PORT', "5432"):
define("PG_PASS", "lgiscidatabase");

define("TABLE", - "sensorsoid");

Scon = pg_connect("dbname="PG_DB." host="PG_HOST." password="PG_PASS."
user="PG_USER);

Sday = array(); // FuuUsunu x

Shumid = array(); //@asUseni y

Ssgl = "SELECT * FROM sensorsoid ORDER BY day DESC LIMIT 10 "
//3U sql

Sresult = pg _query($sql);

while(Srow=pg_fetch array(Sresult)) {

J/array push Fanisiieniiliann sql ladnlushuys array
array_push($day,Srow[day));

array_push(Shumid,$row[humid]);



192

echo $json = json_encode( Sresult, JSSON_ NUMERIC CHECK);

}

>

<htm(>

<head>

<meta charset="utf-8">

<title>chart</title>

<script src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.3/jquery.min.js"></script>
<script src="https://code.highcharts.com/highcharts.js"></script>

<script src="https://code.highcharts.com/modules/exporting.js"></script>

<l FaAn >
<script type="text/javascript">
S(function () {
S(#container').highcharts({
chart: {

type: 'line' //3Unuuved wnugll lunidlidu line
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}
}

AUANT UNIINY1ABULTALS
Copyrigidtt3y Naresuan University

}

All rights reserved

xAXis: {

categories: ['<?= implode(",", Sday); ?>']
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}

FHANT UNIINYIAYULTAQS

Copyright:gi;ﬁé resuan University
All.tights reserved

x: -10,

y: 100,
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floating: true,
borderWidth: 1,

backgroundColor: ((Highcharts.theme
&& Highcharts.theme.legendBackgroundColor) || '‘#FFFFFF),

shadow: true
2
plotOptions: {
line: {
datalLabels: {
enabled: true
3

enableMouseTracking: false

series: [{
name: 'Moisture’,

data: [<?= implode(',, Shumid) // Gi’faquJa array kau'y ?>]
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</script>

</head>

<body>

<div id="container" style="min-width: 310px; height: 400px; margin: 0 auto"></div>
<script langauge="javascript">
setTimeout(location.reload.bind(location), 10800000);

</script>

</body>
</html(>

0
[

yadauansrpHluguwuunsan(graphph.php)
<?php
// Database connection settings
define("PG DB" ", "sensor2019");
define("PG HOST", "localhost");
define("PG_USER", ");
define("PG_PORT", "5432");

define("PG_PASS", ")

define("TABLE", "sensorsoid");
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Scon = pg_connect("dbname="PG DB." host="PG HOST." password=".PG_PASS."
user=".PG_USER);

$day = array(); // fauuUsinu x

Sph = array(); /s uUswnu y

//sql dmsunetaya 910 F1udeya

Ssgl = "SELECT * FROM sensorsoid ORDER BY day DESC LIMIT 10 %
//3U sal

Sresult = pg_query($sqU);

while(Srow=pg_fetch array(Sresult)) {

J/array_push fenisieniildann sqt lddnlusaugs array
array_push($day,Srow[day));

array_push(Sph,$row[ph]);

echo $json = json_encode( Sresult, JSSON_NUMERIC CHECK);
}
>
<html(>

<head>



<meta charset="utf-8">

<title>chart</title>
<script src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.3/jquery.min.js"></script>
<script src="https://code.highcharts.com/highcharts.js"></script>

<script src="https://code.highcharts.com/modules/exporting.js"></script>

<l farn —>
<script type="text/javascript">
S(function () {
S(‘#container').highcharts({
chart: {

type: line' //5Unuuved wnugdl luniilidu line

title: {

text: ‘N5 uansArAdunsaanaaiu’ //
})
subtitle: {

text: "

plotOptions: {

bar: {

198
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datalLabels: {

enabled: true

}, & &
AUSANT UV INYIA[YULIFIT
Copyrietittiyy Naresuan University

formatter:; func’gon

Allri

return '<b>'+ gis.series.name +'</b><br/>"+

{
%ts reserved

this.point.y; + "' +

this.point.name.toLowerCase();
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}
}7

legend: {

olor: ((Highcharts.theme

plotOptions: {
line: {

AURBRFUNIINY1AYULSAS

true

Copyrigﬁ?bﬁy Naresuan University
Alotights.Leserved

}
}7
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series: [{

</head>
<body>
<div id="container" style="min-v ght: 400px; margin: 0 auto"></div>
<script langauge="javascript">

oA A nd = s
seMmBY SV F-IWITNEIRDULIFAIT

</script> .

Copyright by Naresuan University
o> All rights reserved

</html>
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U
[

qﬂﬁqmLtaﬂqmﬂ%mmsmafwnﬂugﬂLl,uuni"lw (graphfer.php)

<?php
// Database connection settings
define("PG_DB" , "sensor2019");
define("PG_ HOST", "localhost");
define("PG_USER", ");
define("PG_PORT", "5432");
define("PG_PASS","I");

define("TABLE", ' "sensorsoid");

Scon = pg_connect("dbname="PG DB." host="PG_HOST." password=".PG_PASS."
user=".PG_USER);

$day = array(); // fuUsunu x

Sfertility = array(); //fwdswnu y

//sql dmsunateya 30 g1udeya

Ssql = "SELECT * FROM sensorsoid ORDER BY day DESC LIMIT 10
/73U sal

Sresult = pg_query($sqU);

while(Srow=pg fetch array(Sresult)) {
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J/array_push fenisiieiiléann sql lddnlusauys array
array_push($day,Srow[day]);

array_push(Sfertility, Srowlfertilityl);

echo $json = json_encode( Sresult, JSSON NUMERIC CHECK);

}

>

<html>

<head>

<meta charset="utf-8">

<title>chart</title>

<script src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.3/jquery.min.js"></script>
<script src="https://code.highcharts.com/highcharts.js"></script>

<script src="https://code.highcharts.com/modules/exporting.js"></script>

<l fap >

<script type="text/javascript">

S(function () {
S(‘#container').highcharts({

chart: {
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type: line' //5Uuuus wugdl luidlidy tine

}
}

AUANT UNIINY1ABULTALS
Copyrigidtt3y Naresuan University

}

All rights reserved

xAXis: {

categories: ['<?= implode(",", $day); 7>
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}

FHANT UNIINYIAYULTAQS

Copyright:gi;ﬁé resuan University
All.tights reserved

x: -10,

y: 100,
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floating: true,
borderWidth: 1,

backgroundColor: ((Highcharts.theme
&& Highcharts.theme.legendBackgroundColor) || '‘#FFFFFF),

shadow: true
2
plotOptions: {
line: {
datalLabels: {
enabled: true
3

enableMouseTracking: false

series: [{
name: fertility’,

data: [<?= implode(,, Sfertility) // Gﬁauua array kAU y ?7>]

D;
b;

</script>
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</head>

<body>

AVANT UNIINBIAYULTAS
Copyright by Naresuan University
All rights reserved



AVANT UNIINYIAYULSAQS
Copyright by Naresuan University

All rights reserved
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